Ce z- HOS 423-8- reig . 


l The i 
A sient JOURNAL 
IF ROENTGENOLOGY 


AND RADIUM. THERAPY 


“Editor: LAWRENCE REYNOLDS, M.D. 





< VOLUME XXX 


JULY TO DECEMBER, 1933 


LEN 





CHARLES C THOMAS : SPRINGFIELD, ERNS 
MCMXXXIII 


COPYRIGHT, 1933 


By AMERICAN ROENTGEN RAY SOCIETY, 





Inc. 


ot, 8 “CONTENTS OF VOLUME XXX 


D D "n ORIGINAL ARTICLES 

o Kiet Sek “Disease of the’ Semilunar 

, Biuie o > Wrist . CLL. Gillies, M.D. . 

Trauma aste .* > “ogical Factor in the | l 

Producti * . © >a ases of the Chest L. R. Sante, M.D. . 

T Trauma asnan gical Factor in | l 

d i Malignancy... ei F. W..Hartman, M.D. `. 
o’ The- Relation AT Arthritis . Howard P. Doub, M.D. . 
+ Local Bone Atrophy, . F. Albert Key, M.D. 
| Phe Anatomical Basis for Disturbed 

i. Function in Evaluation of Perma- 
(7; 1 nent Disability . 1, . .  . Henry H. Kessler, M.D.. 
iOi Traumatic Neurosis. ./ L.F. Foster, M.D. . 
d The Roentgen-Ray and Medical Expert 

OY > in the Hearirig of is acs 
HA Cases . . . Samuel H. Rhoads . 

z] : Non-Opaque | Foreign Bodies in the 
<$ Bronchial Tree. . Robert C. Pendergrass, M.D. . 
7 An Unusual Roentgenologic Finding i in | 
2 T .- Multiple Myeloma . . Edwin L. Rypins, M.D.. 


Carcinoma of the Lip: Report of Results 
-of Treatment at the Collis P. Hunt- 
i ington Memorial Hospital from 1918 [Charles C. Lund, M.D.. 
ni | toIg26. —. Hilda M. Holton, B.S. 

T Five-Year End-Results “Obtained by 





3 ' theLip. . . |W. L. Mattick, M.D. 
Treatment and Results i in | Carcinoma of {Owen H. Wangensteen, M.D.. 
the Lip i O. Samuel Randall, M.D. 


‘ef AN O for Ep haioni of the Lip Ferome P. Webster, M.D. 
The Roentgen Treatment of Bronchi- {Eugene T. Leddy, M.D. . 

* a - ogenic Carcinoma . . \Porter P. Vinson, M.D. . 
ovi Diagnostic Value of Chest Roentgeno- 
3 grams Produced with Higher Power 

/ =... Factors . Ezra Bridge, M.D. . 
‘ A New Method of Roentgen Pelvime- 


ees try: Preliminary Report . . . Howard-C. Moloy, M.D., M.Sc. 
œ: Protection Clamp for the Testis . . Arthur U. Desjardins, M.D. . 
(" The Pineal Body: Roentgenological : 
h ba, Considerations . . . Jacob H. Vastine, M.D.. 


© The Roentgen Findings'in Suppuration 
^ of the Petrous Apex (Petrositis) . Henry K. Taylor, M.D. 
ae whe Roentgen ons of Spinal De- [M. L. Sussman, M.S., M.D.. 
i d ' formities . . M. A. Kugel; M.D.. 
: Calcareous Concretions in Raynaud's 
ae Disease . | Herbert E. Christman, M. D 
: The Genealogy of the Roentgen Rays . . Otto Glasser, Ph.D. 


`i 
1> “m boa ry eee 
ie ee emi 88 `> 211 
` Irn eae ` 
4 2 Se 
# gt t yy m 
aa {=i TE . "2 
t+ me . k ©. 
k En 2 . 
a 
. t 
P + 
> a 


gn 


Radiation Treatment of Cancer of {B. F. Schreiner, M.D., F.A.C.S. 








ip Contents 


Multiple Myeloma with Spinal Cord In- 
volvement . . 

Absence of Left Diaphragm Associated 
with Inverted Thoracic Stomach 
Auditory Effects of SENEE Rays in 

Dogs . 

Effective Applied Voltage as an Indi- 
cator of the Energy Emitted by a 
Roentgen Tube. . 

Roentgen-Ray Output Comparisons of 
YPherapy Circuits and Tubes 

The Physical Foundations of Chest 
Roentgenography. Part I . 

Technique of Roentgen Examination of 

the Temporomandibular Articula- 


ti ; ; : š : ' j 
-A Nohogram as an Aid in the Determi- 


ation of the Cumulative Dose in 
Roentgen and Radium Therapy 
The Interpretation of the Triangular 
Basal Shadows in Roentgenograms 
of the Chest 
Roentgenological Manifestations of Al- 
€ ° lergic Processes in Pulmonary Tu- 
berculosis 


» « Public Health sagt Taheréuless 


The Value of the Roentgen Ray in Ap- 
a «parently Healthy Children of School 
Age. 

The Importance of the Roentgen Er- 
amination in the Modern Treatmert 
of Pulmonary Tuberculosis 

Artificial Pneumothorax in a Group of 
Cases of Pulmonary Tuberculos:s 
Formerly Looked upon as Hopeless 

Collapse Therapy in Early Minimal Le- 

- sions of Pulmonary Tuberculosis 


* *The Tuberculosis Problem in Detroit . 


Calcification in Aortic and Mitral 
Valves: With a Report of Twenty- 
three Cases . 

‘The Genealogy of the Roentgen Rays. 
(Continued from the August Issue: 

A Basis for the Comparison of Roentgen 
Rays Generated by Voltages of Dif- 
ferent Wave Form . F 

Energy Considerations in High Voltage 
Therapy . : 

The Physical Foundations of Chest 
Roentgenography. Part II. The De- 


Harold W. Facox, M.D. . 
Edgar A. Kahn, M.D. 


Zachary Sagal, M.D. 
Edward Girden. 
Elmer Culler 
Lauriston S. Taylor. 
G. Singer . 

C.F ..Stoneburner 
M. F. Gross, M.S. . 
Z. F. Atlee, B.S. 


R. B. Wilsey 

John Sproull, M.D.. 
M. C. Reinhard 

H. I. Goodale . 


G. E. Richards, M.D. 


Max Pinner, M.D. 


Pe F. Vaughan, DrPH.. 


D. S. Brachman, M.D. 
B. H. Douglas, M.D. 


Richard Morgan, M.D. . 


E. F. O Brien, M.D. . 
Henry D. Chadwick, M.D. 


Merrill C. Sosman, M.D. 
Paul H. Wosika, M.D. 


Otto Glasser, Ph.D. . 
Lauriston S. Taylor 
G. Singer. . 

C. F. Stoneburner 


Charles C. Lauritsen 





22I 


. es 
` 
AE 
ry 
= ~ 
- a } 
cal ` + 





ii . #4 eee, 
A eae 
an ele 


' VoL. XXX, No. 6 


Abstracts of Roentgen 


diathermy by relieving the angiospasm led to 


: improvement ‘of the circulation and thus to 


ee ee eae) an 
, 
` 


arrest in the progress of the arteriosclerosis.— 
. T. Leucutia. 


ROENTGEN AND RADIUM 
THERAPY 

Mirani, Eucentio. Die Radiotherapie der ent- 

zündlichen Affektione. (Radiotherapy of in- 

flammations.) Strahlentherapie, 1932, 43, 

401-440. 

The: history of the use of radiotherapy in 


inflammations is reviewed. Great progress has 


t 
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been made in this field in recent years. Most 
authors are agreed that small doses are to be 
preferred. The optimum dose is about 20 per 
cent of a skin erythema dose (120 German R 
units, about 260 French r and about 2% Holz- 
knecht). Generally large fields. are preferred 
with moderately strong filtration (5 mm. 
aluminum), less frequently 0.§ mm. zinc or 
copper is used with moderately hard radiation, 
100-1 50. kv., 20-25 cm. focus-skin distance and 
a ma, Of course this scheme is varied to suit 
| the individual case. Secondary radiation from 
metals introduced into the body by ionto- 
phoresis has been developed by Ghilarducci and 
. his school in Italy and has given excellent re- 
| sults i In many cases.’ 

Irradiation is particularly effective in acute 
and subacute localized forms of inflammation. 
The inflammatory diseases in which irradiation 
has been used successfully are divided into 
‘general suppurative inflammations, inflam- 
| matory diseases of the teeth, bones and joints, 
‘inflammatory eye diseases, inflammations of 
the genital organs, bronchopulmonary diseases 
and diseases of the central nervous system. 
Teghnique and results in each of these groups 
are reviewed. , 

Better results are obtained by direct irradia- 


‘tion of the focus than by indirect irradiation. 


s There are four factors to be cọnsidered in the 
local action of the rays: the effect of the local - 


irradiation on the circulation, the necrobiotic 
action on the cells of the infiltration, the action 
on phagocytosis and the action on thé reticulo- 
endothelial cells of the skin. In addition to the 
hyperemia which is the most striking visible 
effect of the rays, labile cells are destroyed and 
there is an active proliferation of the movable 


and fixed connective tissue cells. The observed 


facts seem to agree with Businco’s theory that 
the doses of rays ordinarily used in inflamma- 
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tions not only increase the activity of the 
reticulo-endothelial system but also mobilize 
the histogenous wandering cells—Audrey G. 
Morgan. 


Winpuo1z, Franz. Uber die Strahlenbehand- 
lung der Tonsillarhypertrophie zugleich ein 
Beitrag zur Strahlenatrophie der Tonsillen. 
(Roentgen therapy of hypertrophy of the 
tonsils and a study of the atrophy of the 
tonsils brought about by the rays.) Sirah- 
lentherapie, 1932, 43, 327-348. 

It is quite generally agreed that roentgen 
irradiation brings about a decrease in the size 
of hypertrophied tonsils due to the fact that- 
Iymphadenoid tissue is particularly sensitive 
to the action of the rays. The difference in per- 
centages of results reported by different . au- 
thors is due to the fact that in some of the col- 
lections of statistics the majority of the pa- 
tients were children and in children the lymph- 
adenoid tissue has a much greater capacity for 
regeneration so that recurrence of the hyper- 
trophy is more frequently seen. In the author’s 
material the hypertrophy was overcome in 77- 
per cent of the adult cases and 57-60 per cent 
of the cases in children. The clinical symp- 
toms begin to improve even before there is any 
visible change in the size of the tonsils. In 
acute inflammations pain and fever stop within 
two to three days. Deep inflammations are 
also affected. The author reports one case of 
recurrent angina and chronic recurrent nephri- 
tis cured by irradiation of the tonsils and 
another of joint rheumatism. The number of 
bacteria in the lacunae anc crypts is decreased. 
Some forms of bacteria, particularly hemolytic 
streptococci and diphtheria bacilli, disappear 
completely in the majority of the cases: 

A detailed description of the histological ap- 
pearance of the irradiated tonsils is given and 
illustrated with photomicrographs. The atro- 
phy affects all the tonsillar tissues, epithelium 
as well as lymphadenoid tissue. 


A lateral field is irradiated over each tonsil 


and if adenoids are to be reduced two fields on 
the nape of the neck are 4lso irradiated. About 
3-4 H of heavily filtered radiation is given 
to adults and 2-3 H to children; filter 0.5 mm. 
zinc and 1 mm. aluminum, 170 kv., focus-skin 
distance about 30 cm. Both sides may be ir- 
radiated the same day or on successive days. 
This irradiation is repeated twice at intervals 
of three days and the series repeated after an. 
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interval of three to four weeks. After six more 
weeks a third series of the same dosage is given. 
Of course there will be variations from this 
scheme in individual cases-—Audrey G. Mor- 
gan. 


Morawitz, P., and Scuarzx1, R. Frahsymp- 
tome des Krebses. (Early symptoms of can- 
cer.) Strahlentherapie, 1931, 42, 821-839. 


The great majority of cancer patients still 
come for treatment too late for operation. 
Some progress has been made in early diagncsis, 
particularly by means of roentgen examination 
in cancer of the stomach and lungs. Roent- 
genograms are given showing pictures in early 
cases. But it still remains true that there are no 
early symptoms of cancer in the true sense of 
the word, that is, symptoms that show tumor 
in a stage when it is still local and operable. 
The patient generally does not come to the 
physician until it is too late or if he does come 
the symptoms are so indefinite and general 
that a diagnosis cannot be made. 

There are only two possible ways of improv- 
ing this situation. One is to find a specific cancer 
reaction comparable to the Wassermann re- 
action which is positive in the early stages and 
apply it to every elderly individual once or 
twice a year. It is impossible at present to say 
whether this can ever be attained. The other 
method, which seems more hopeful, is to and 
non-surgical methods of treatment of cancer, 
and among these radiotherapy seems to give 
the most promise.—Audrey G. Morgan. 


BLUMENTHAL, FERDINAND. Die Organisation 
der Krebsbekampfung. (The organization of 
the fight against cancer.) Sirahlentherapte, 
1931, £2, 809-820. 


A great deal can be done to lower the mor-. 


tality from cancer by organization of present 
resources without any specific cure for cancer. 
The author thinks the most important point is 
to induce patients to come for treatment early. 
Objections have been made to the propaganda 
for instructing the public in regard to the early 
symptoms of cancerezs it is claimed that it 
gives the public a “cancer panic.” But there is 
no way of instructing the public without mak- 
ing use of the press and while the articles pub- 
lished should be supervised by a physician, the 
doubtful and controversial scientific points 
must not be brought before the public but they 
must be told something positive and it is per- 
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fectly truthful to tell them that cancer can be 
cured if treated in the right way early enough. 
The idea that cancer is incurable is held quite 
generally not only by the laity but also by 
physicians and they also need instruction. The 
author has known of patients who went to 
charlatans because they were told by. physi- 
cians that their disease was incurable, and there 
are many such cases. It is estimated that 60-80 
per cent of the patients with female genital 
cancer now come for treatment in an inoperable 
condition. Certainly a large number of these 
patients could be saved by public instruction. 

Courses should be instituted to keep physi- 
cians and students in touch with progress in 
cancer diagnosis and treatment. The practi- 
tioner cannot have all the technical means of 
diagnosis and treatment available himself but 
he should know where they can be obtained. 
There should be a center for cancer diagnosis 
and treatment in every province for there will 
always be cases which the general practitioner 
cannot be expected to diagnose and in many 
country districts and small towns there are no 
specialists capable of diagnosing cancer of the 
digestive tract, mouth, larynx, etc. Often even 
in larger hospitals there is only an internist and 
a surgeon, but no specialist in cancer. 

Exploratory excision, if performed at all, 
should be done only by the surgeon immedi- 
ately before operation. 

Organization should not be carried too far 
but some control should be exercised over the 
practice of radiotherapy by private physicians. 
Those who have sufficient amounts of radium 
available and sufficient knowledge of the tech- 
nique of radium and roentgen therapy should 
be allowed to continue practice but the cen- 
ters should have large amounts of radium 
available and all cases requiring the use of such 
large amounts should be sent to the centers. 
There is only about 15 to 20 gm. radium in 
Germany and it is so divided up that only com- 
paratively few places have enough for really 
effective treatment. A great deal of harm is 
done by private physicians practicing with 
inadequate apparatus, insufficient amounts of 
radium and insufficient knowledge of the sub- 
ject. 

The centers should also test new remedies 
proposed for cancer before they are allowed to 
be used on the public. A much disputed point 
is whether patients should. be told that they 
have cancer. Generally every effort is made to 
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KIENBOCK’S DISEASE OF THE SEMILUNAR BONE 
OF THE WRIST= 


By CARL L- GILLIES. -M D; 


CEDAR RAPIDS, IOWA 


IENBOCK in 1910 called attention to 

an isolated degenerative disease of the 
semilunar bone of the wrist, which pre- 
sented a rather constant clinical picture 
and typical roentgen findings. He ob- 
served that while a history of severe in- 
jury to the wrist may be present, 1t does not 
seem to be essential, and the condition 
may follow an injury so slight as to have 
„been forgotten, or one in which the im- 
mediate symptoms are not severe enough 
to prevent the patient from working. 

Kienboéck’s observations were based on 
20 cases collected from the literature, 
which had been reported either as com- 
pression fractures or accessory bones in the 
region of the semilunar, and 16 personally 
observed cases which he discussed from the 
standpoint of the roentgenologist. 

Oddly enough, although the later stages 
of Kienbdck’s disease have a very char- 
acteristic and typical roentgen picture and, 
in fact, the preoperative diagnosis can only 
be positively made by roentgen examina- 
tion, | am unable to find an original article 
on Kienbéck’s disease in any of the leading 
American journals devoted to our spe- 
cialty. Although he reported no cases, 
first mention of Kienbéck’s disease in the 
English literature was made by Speed in 
his textbook published in 1916. Since that 


time | have been able to find but 23 re- 
ported cases in this country. Fifteen have 
been reported in England and 2 in Canada. 
To these I wish to add 5 of my own. It 1s 
generally agreed, however, that the con- 
dition is more common than the reported 
cases lead one to believe. 

Aside from the term, “Kienböck’s dis- 
ease,” the names applied to the condition 
are almost as numerous as the essaywts re- 
porting cases and in part are as follows: 


Secondary post-traumatic malacia 
Lunate osteomalacia 

Traumatic atrophy 

Traumatic nutritional disturbance 
Traumatic osteoporosis 
Traumatic osteitis 

Chronic osteitis 

Aseptic necrosis 

Compression osteitis, etc. 


n 

Because the disease is not understood, 
the theories as to etiology are also numer- 
ous. They have been summarized by Riches 
as follows: 


(a) Those assuming the presence of a fracture. 

1. Localized osteitis fibrosa in the region 
of a fracture (Wollenberg). 
Defective regenerative ability of the 
carpus (Baum). 
Aseptic primary bone necrosis with a 
pathological fracture (Axhausen). 


te 


. 
mt d 
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* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-39, 1932. 


A Can L. 


(b) With no assumption of fracture.— 

4. Injury to the blood-vessels, due to tear- 
ing of the dorsal and lateral ligaments 
following a momentary dislocation, and 
followed by rarefaction (Preiser). That 
this is probably incorrect was pointed 
out by Ogilvie when showing a case re- 
cently at the Medical Society of London. 
He had followed up cases of dislocated 
semilunar which were reduced, and none 
had developed Kienböck’s disease. 

Abnormal pressure due to anatomical 
anomalies (Müller). 

». Degeneration (Destot). 

. Infection (Fontaine). 

. Leriche assumes that there can be no 

- rarefaction without hyperaemia, and 
suggests a traumatic axone reflex, the se- 
quence being trauma, vaso-constriction 
vaso-dilatation, bone absorption. 
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Kienböck believed that any compression 
of the bone was not primary, but was 
secondary to a degeneration and increased 
fragility resulting from an injury to blood 
vessels during a momentary subluxation, a 
theory applied previously by Preiser to 
similar changes occurring in the carpal 
scaphoid, and comparable to changes found 
in Kiimmell’s disease of the spine. Others 
have thought the condition comparable to 
the osteochondritides such as Perthes’, 
Legg-Calvé’s, Köhler’s, Osgood-Schlatter’s, 
etc. Against this belief is the fact that 
Kienboéck’s disease has always been found 
in adults, whereas the other group occurs 
in childhood or at least before the closure 
of the epiphyses. 


. INCIDENCE 


In 45 cases which comprise the 25 re- 
ported North American, 15 English, and 
the 5 of my own, 37 occurred in males and 
8 in females, a predominance in males of 
slightly over 4.5 to 1. The right wrist was 
involved 27 times to 11 times on the left. 
One case was bilateral, and in 6 cases the 
wrist involved was not stated, a predomi- 
nance of involvement of the right wrist of 
nearly 2.5 to I. 

The age incidence varied from eighteen 
to sixty, approximately one-half occurring 
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between the ages of twenty to thirty, and 
three-fourths between the ages of twenty 
to thirty-five. Almost every case occurred 
in a person engaged in heavy manual labor. 


PHYSICAL FINDINGS 


Physical examination reveals in every 
case varying degrees of limitation of wrist 
motion in all directions. In the active 
stages of the disease, there is pain on move- 
ment, particularly on twisting or pushing. 
Swelling is usually present over both the 
dorsal and ventral surfaces of the wrist 
with tenderness to pressure over the sem1- 
lunar bone. Finister (quoted from Gold- 
smith) states that two signs, if present, are 
almost pathognomonic. These are: 

1. The head of the third metacarpal is on the 
same level as those of the second and fourth, 
while normally it is more prominent. This 
is, of course, due to partial absorption of the 
semilunar, allowing the third metacarpal to 
be retracted. 

Pain localized over the semilunar bone on 
tapping the head of the third metacarpal 
with the fist closed and the hand in ulnar 
adduction. 


te 


ROENTGEN FINDINGS - 
The roentgen findings, after the develop- 
ment of the characteristic bony changes, 
offer the simplest method of positive diag- 
nosis. Films of the affected wrist show an 
increase in density of the semilunar with 
loss of the normal bony trabeculations. 
Small wavy lines of rarefaction running in 
a transverse direction are usually present 
producing the appearance of fragmenta- 
tion. The proximal articular surface is 1r- 
regular and deformed, whereas the distal 
surface is smooth and of normal shape. 

The lateral view is very important, and 
shows, in addition to the increase in den- 
sity, a change in the contour of the bone. 
The normal crescentic shape is lost, the 
superior and inferior surfaces being more 
nearly parallel, with a resulting loss, of 
volume. The roentgen findings are un- 
changed years afterward. The appearance 
of the bone seems to bear no relation to the 
patient’s subjective symptoms. 


Ta 
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conceal the fact from them but this would no 
longer be necessary if the disease was not con- 
sidered hopeless. Patients do not seem to ob- 
ject to going to the “Polyclinic for tumor pa- 
tients” in Berlin and many of them seem to be 
glad that there is a place where they can get 
treatment from physicians with special knowl- 
edge and skill in such diseases. 

Care must also be provided for the hopeless 
cases. They are now frequently rejected by 
hospitals because they are long drawn out and 
expensive cases to treat and are repulsive to the 
other patients in the ward and make them feel 
hopeless. There should be special hospitals or 
wards in connection with the centers for taking 
care of them. 

The author does not advocate systematic ex- 
amination of the whole populace for cancer. 
Some cases of cancer of the uterus have been 
discovered in America by examination of symp- 
tomless cases but it is almost impossible to 
give a patient a bill of health in regard to cancer 
of the digestive tract, for instance. The best 
that can be done is to keep him in the hospital 
for a week and subject him to expensive ex- 
aminations and tell him that nothing has been 
found. That does not prove that he is free of 
cancer. Nor does the author believe in the com- 
pulsory reporting of cancer. That should be 
required only in diseases that endanger the 
public and cancer does not.—Audrey G. Mor- 
gan, 


BoumMeERT, W. Die Todesfalle an Krebs nach 
dem alter 1901—1930. (Deaths from cancer 
according to age, from 1901 to 1930.) Strah- 
lentherapie, 1931, 42, 971—984. 

Statistics are given for cancer deaths by age 
in different regions in Germany and an at- 
fempt made to draw some general conclusions 
from them in regard to whether cancer is 
really increasing. The author concludes that the 
increase in the number of deaths from cancer in 
Germany as a whole is almost entirely due to 
the fact that the average length of life in Ger- 
many has been increased in this period by al- 
most twenty years and therefore much larger 
numbers of people reach the cancer age. A 
careful examination of the statistics in the 
regions where the causes of death are deter- 
mined most carefully (Bavaria, Baden, Ham- 
burg, Bremen, Berlin) shows that up to 1925 
(the date of the last census) there has been no 
comparative increase but rather a decrease of 
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cancer in all except the highest age group from 
sixty to seventy. The increase in this group 1s 
probably due to the fact that in former years 
old people of the poorer classes, particularly in 
the country, rarely had medical treatment. 
Though the total statistics for Germany as 
a whole and particularly Prussia show a com- 
parative increase, it is probable that in many 
parts of North Germany in former years many 
cases of death from cancer were attributed to 
senile weakness, ulcer of the stomach, etc. The 
most recent statistics for some districts (Ham- 
burg and Bremen) seem to show that there has 
actually been an increase since 1925. s 
The following suggestions are made in re- 
gard to the collection of international statis- 
tics on cancer deaths. The deaths from can- 
cer should be arranged according to decades 
and sex and compared with the total number of 
living individuals of the same age group. The 
next census should be utilized and the average 
number of deaths for that year and the two 
vears before and after it calculated in propor- 
tion to the total number of living individuals 
in the census year. For a yearly comparison of 
the figures for the different countries the whole 
number of cancer deaths should be compared 
with the whole number of living persons over 
thirty years of age. The cancers should be 
classified according to the organs from which 
they originate. Only carcinomas and sarcomas 
should be counted as cancers. It 1s important 
in studying the causes of cancer to have the 
cases classified according to the regions from 
which they come. Patients dying in city hos- 
pitals should be classified in the district in 
which they live. The number of cures as com- 
pared to the total number of deaths should be 
calculated and also the causes of death in all 
members of the family. Questionnaires should 
be sent to patients treated for cancer and after 
the case is closed the answers should be sent to 
the public health authorities and evaluated 
statistically.— dudrey G. Morgan. 


Roosen, Rupotr. Zur Krebsprognostik. (Prog- 
nosis of cancer.) Strahlentherapie, 1932, 43, 
158—18g. g 
The effect of radiotherapy is brought about 

partly by stimulating the defensive forces of 

the surrounding tissues. Therefore, the more 
of the surface of the tumor in proportion to its 
mass is in contact with normal tissue, the more 
effective the rays will be. A tumor that is grow- 
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ing into the lumen of a hollow organ and has 
only a small surface in contact with normal 
tissue is much harder to affect than an infiltrat- 
ing one which is surrounded on all sides by 
normal tissue. These facts should be taken into 
consideration in the prognosis of cancer. This 
helps to explain the good results of isamin blue 
treatment reported by Wehik in cancer of the 
stomach, for he mentions the fact that these 
were all infiltrating tumors of the stomach 
wall. 

For this reason, too, in inoperable tumors all 
parts of the tumor that are not accessible to 
the*action of the local defensive forces should 
be removed by operation, that is, these tumors 
should be changed in form so that they have 
the greatest possible surface in proportion to 
their mass in contact with normal tissue.— 
Audrey G. Morgan. 


v. Haperer, H. Die Bedeutung der chirur- 
gischen Behandlung für die Bekämpfung 
des Krebses. (The value of surgical treatment 
in the fight against cancer.) Strahlentherapie, 
1931, Z2, 840-857. 


The author reviews the results of surgical 
treatment in the different forms of cancer and 
describes illustrative cases of various kinds of 
cancer. He concludes that the results are not 
satisfactory and every effort must be made to 
improve them. Among the 10,035 radical opera- 
tions that he has performed 1,277, or 12.5 per 
cent, have been for cancer. Barely 50 per cent 
of these were radically operable. Palliative 
operations had to be performed in the rest. 
In many of these cases there had been only 
slight general or local symptoms. He doubts the 
advisability of publicity on the subject of can- 
cer as he thinks it will only alarm the people. 

One reason why so many carcinomas are 
inoperable when they come to the surgeon is 
that they are incorrectly diagnosed at first by 
the practitioner. Post-graduate courses do not 
help the situation much. They are generally 
taken by the older men; the younger ones are 
too busy with the struggle for existence to take 
them. The instruction should be given while 
they are still students. All the early symptoms 
and methods of early diagnosis should be taught 
in medical school and the state examination 
should be made stricter. He cites two cases of 
bleeding nipple and one of painless afebrile 

«inflammation of the skin (carcinomatous lymph 
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gland infiltration) that were sent him by a 
colleague in a small town. He made a diagnosis 
of carcinoma and advised operation in all 
three; histological examination confirmed his 
diagnoses. If all insurance physicians made 
careful and minute examinations many such 
cases would be detected. The university clinics 
and the large hospitals can be used for con- 
sultation purposes. 

Too much value is attached to negative 
roentgen findings. While there is no doubt of 
the great value of roentgen diagnosis all the 
clinical evidence should also be considered in 
negative cases. However unsatisfactory ex- 
ploratory operation and excision is, it is some- 
times necessary, particularly in carcinoma of 
the stomach. 

Physicians can combat the tendency of pa- 
tients to go to charlatans only by establishing 
greater confidence in the medical profession. 
Surgical treatment of so-called precancerous 
conditions is important in improving surgical 
statistics. Callous ulcers of the stomach and in- 
testine and polyps of the large intestine fre- 
quently degenerate into cancer. 

Further improvement can be brought about 
by changes in technique. For example, the 
author formerly resected carcinomas of the 
large intestine in one stage but he has found 
that the danger of the operation can be de- 
creased by establishing an artificial anus above 
the intestinal suture. All technical improve- 
ments should be reported before the congresses 
and medical societies and as a matter of fact 
many carcinomas are now operated on radically 
that would have been considered inoperable 
twenty-five years ago. 

Electrosurgery is a great technical improve- 
ment. The author has not yet dared to use it 
in stomach and intestinal operations. After 
electrocoagulation there is danger of secondary 
hemorrhage. This too may be overcome by 
improvements in technique. After-treatment is 
of great importance, particularly in carcinoma 
of the stomach. Diet, arsenic and in many cases 
insulin are valuable. He is not an enthusiast in 
regard to either preoperative or postoperative 
roentgen therapy though he acknowledges that 
he had a case of inoperable carcinoma of the 
breast rendered operable by radiotherapy. He 
operates on recurrences and metastases if they 
are operable; otherwise he uses radiotherapy 
and has often had good results, particularly 
in gland metastases.—dudrey G. Morgan. 
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It is said that films taken immediately 
after the onset of symptoms may show no 
demonstrable roentgen changes, but in 
those cases which develop following a his- 
tory of adequate trauma, fracture lines 
may sometimes be seen. Unfortunately, as 
in all of my cases, the taking of roentgeno- 
grams Is likely to be delayed, due either to 
the mildness of early symptoms or the lack 
of objective findings, which often leads the 
attending physician to suspect malingering. 


TREATMENT 


Of the 40 cases reported in England and 
America, slightly over half have been oper- 
ated upon. In this group the first operations 
were reported by Rogers in 1921 and 1922 
The results of complete excision of the bone 
appear to be satisfactory. Although some 
limitation of motion is almost sure to re- 
sult, pain is relieved and a good functional 
wrist 1s usually obtained, the patient being 
able to resume heavy work in a compara- 
tively short time. Early operation also 
lessens the possibility of the development 
of a traumatic arthritis. 

Under non-operative treatment consist- 
Tg of splinting, etc., in only 4 cases (Un- 
dine, Riches, and in Cases 111 and 1v of this 
series) has there been almost complete 
functional recovery, and except for Case 
111 only after sev ‘etal years of disability. 
As most of the cases have not been fol- 
lowed for this long or the ultimate results 
have not been reported, it is reasonable to 


expect a somewhat larger percentage of 


symptomatic recoveries. 


When one considers the number of 


failures following a long period of ex- 
pectant treatment, in a class of people de- 
pending upon the use of their hands for a 
livelihood, it would appear that early oper- 
ation 1s the treatment of choice. 


PATHOLOGY 


Several specimens removed at operation 
have been examined microscopically. A 
typical report reads as follows: 

“Microscopic sections of the lunatum showed 
central necrosis and breaking down of bone by 
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fibroblastic tissue with considerable absorption 
of cartilage. There was practically no leuko- 
cytic infiltration. In some regions there was 
extensive regeneration of bone and cartilage. 
The process of transformation was one of ab- 
sorption and replacement of the dead bone by 
fibroblastic tissue which in turn was being re- 
placed by new fibroblastic tissue, which 1 

turn was being replaced by new bone formed 





e 
FIG. 1. Case 1. Sclerosis and irregular outline of semi- 
lunar bone. 


from surviving old bone rather than one of 
creeping substitution of dead bone by new as 
occurs extensively in the organization of areas 
of aseptic necrosis.” (Phemister, et al.) 


INDUSTRIAL AND MEDICOLEGAL 
ASPECT 


Since Kienböck’s disease occurs almost 
always in persons engaged in heavy manual 
labor, the medicolegal aspect and the ques- 
tion of compensation are important. A large 
share of the responsibility of determining ° 
the duration of the disease rests in the 
hands of the roentgenologist, whose opinion 
must be based upon the amount and char- 
acter of the bony changes present. A pit- 
fall to be avoided is assuming that a recent 
injury has been solely responsible for the 
production of the disease, whereas actually 
it may have been pre-existing, and the re- 
cent injury has only served to aggravate 
the symptoms or focus attention on an al- 
ready damaged wrist. 

While in a certain number of cases no 


4 Carl L. Gillies 


history of adequate trauma can be ob- 
tained, trauma undoubtedly plays a very 
important part in its production. In about 





Fig. 2. Case 11. Sclercsis, wavy transverse lines of 


lessened density, and loss of volume of semiluna- 
bone. 


one-third of the 45 cases reviewed, a his- 
tory is recorded of the onset of symptoms 
following a single acute dorsiflexion injury 
to the wrist. Others give a history of onset 
following a blow to the back of the wrist 
or directly on the closed fist, the force being 
transmitted through the metacarpals. My 
personal views are in general accord with 
those of Miller (quoted from Kohler), who 
lays the blame on compression injuries. 


“Three forms are said to occur: 

(1) In the anatomically conditioned forms a 
pathological process of the semilunar 1s 
brought about by the special and abnorma: 
anatomical conditions.” 


Obviously this group has no relation to 
the type of occupation, and should not be 
compensated. 


(2) “In the ‘professional’ forms continual small 
compression injuries in special occupations 
(especially agriculture) are blamed as the 
cause.” 


It would appear that the repeated mini- 
mal trauma is the direct result of the char- 
acter of the occupation, and, therefore, this 
group is entitled to compensation. 


Jury, 1933 


(3) “Inthe traumatic form a single compression 
injury can elicit the disease. The latter runs 
its course in three stages and this is pathog- 
nomonic: first a short stage of slight ar- 
ticular irritation, then a stage of relative 
absence of symptoms, several months in 
length, finally a definite stage of disease 
with severe manifestations.” 


This type seems to offer the least difh- 
culty in determining the responsibility of 
the employer, and if the injury occurred 
during the course of duty, the patient 1s 
deserving of compensation. 

The infectious theory as a causative fac- 
tor cannot be ignored. One group of ob- 
servers (Phemister et al.) 1n a controlled 
experiment, under very strict aseptic pre- 
cautions, were able to grow long chain 
streptococci in 2 instances in which the 
semilunar bone was removed by operation. 

In the following § cases of my own, the 
histories were obtained from the patients 
at the time of their second roentgen ex- 
amination, which in most instances was 
several years after the onset of symptoms. 
For that reason the time as recorded be- 
tween the onset of symptoms and the tak- 
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Fic. 3. Case 11. Four years later, showing little change 
in appearance. 


ing of the first roentgenograms may not be 
accurate. 


Case 1. E. M., male, aged twenty-one, baker. 
On January 3, 1930, the patient was struck 


on the back of the right wrist with the dump 
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crank of a dough mixer. Although the wrist was 
painful, he continued working, and a doctor 
was not consulted for two weeks. At this time 


malingering was at first suspected because of 


the absence of objective findings. On January 
24, 1930, a roentgenogram (Fig. 1) was made 
which shows a loss of normal bony trabecula- 
tions, an increase in density, and an irregulari- 
ty in the outline of the semilunar. This ; irregu- 
larity is seen best in the lateral view. 

The wrist was immobilized in plaster-of- 
Paris with only temporary relief. When last 
seen by the attending physician on Mav 21, 
1932 (two years after the original i injury), there 
was “stil limitation of motion with pain in the 
extremes of motion, and tenderness to pressure 
over the semilunar. 


Case m: N, L 
laborer. 

In 1928 a truck that the patient was crank- 
ing, backfired, injuring his right wrist which 
remained “lame” for three weeks. About two 
weeks later the wrist was again injured in the 
same way. 

A roentgenogram (Fig. 2) taken at this time 
shows a sclerosis and loss of volume of the semi- 
lunar with transverse wavy lines of lessened 
density in the proximal half of the bone. 


M., male, aged twenty-five, 





hic. 4. Case 111. Sclerosis, irregular areas of lessened 
density and loss of volume of semilunar bone. The 
deformity of both bones of forearm and shortening 
of ulna with fracture of styloid process are the 
reġ It of an old injury. 


The patient was seen again in July, 1932 
(four years later), and a film | Fig. 3) shows very 
little change in the appearance of the semilunar. 
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Fxamination shows limitation of wrist mo- 
tion in all directions with pain in the ex- 
tremes. There is tenderness over the semilunar 





Two and one-half years later, show- 
ing little change in appearance. There is no histor y 
of disability. 


Fic. 5. Case 111. 


on pressure. The patient says he is able to lift 
heavy objects, but any twisting of the wri8t 
causes sharp pain followed by a dull ache in the 
wrist. 

The wrist has been splinted many times with 
but temporary relief. The patient is unaBle to 
do ordinary labor because of his wrist, and*has 
lost his job as a consequence. 


CASE R. W. W., 
locomotive engineer. 

A routine physical examination on October 
27, 1929, showed a slight limitation of motion 
of the right wrist in all directions. There were 
no subjective symptoms and the patient was 
unaware that there was anything wrong. He 
gave a history of having fractured both bones 
of the right forearm at the age of ten. 


male, aged forty-two, 


A roentgenogram (Fig. 4) shows anterior 


bowing of the radius, posterior bowing and 
shortening of the ulna, obviously a result of the 
childhood injury. T here i is an old fracture of the 
styloid process of the ulna, and the semilunar 
shows general sclerosis with small irregular 


areas of rarefaction and a loss of volume. 
2 12 


A film (Fig. 5) made in July, 193 1 years 
later), shows no change in appearance. 
| believe this case falls into the anatomi- 


cal conditioned group, and is similar to one 
shown by Miller. 


Both show shortening of 


6 Carl L. 


Gillies 


JuLy, 1933 





‘ig. 6. Case 1v. Sclerosis, loss of volume and wavy 
transverse lines of lessened density of the semi- 
lunar bone. 


the ulna allowing additional stress and 
strain to fall on the semilunar. 


Case 1v. Male, aged thirty, laborer. 

In the latter part of 1923, the patient slipped 
anel fell forward, striking the open palm of the 
right hand on the ground. He immediately ex- 
perienced pain in the wrist, but was able to con- 
tinue work. The wrist was kept bandaged for 
severad weeks with but little improvement. 

Aeroentgen examination (Fig. 6) on De- 
cember 17, 1923, shows loss of volume of the 
semilunar, sclerosis and transverse wavy lines 
through the proximal half of the bone. No fur- 
ther treatment was given. The wrist was sub- 
ject to twinges of pain for four or five years, but 





Fic. 7. Case 1v. Nine years later shows an increase In 


density of the bone. 


Fic. 8. Case v. Increase in density, loss of volume and 
flattening of the proximal surface of the semilunar 
bone. 


for the last four or five years has been entirely 
free from pain. 

A film (Fig. 7) made in June, 1932, or nearly 
nine years later, shows an increase in the scle- 
rosis, but no change in size. Examination of the 
wrist shows slight limitation of motion in all 
directions but no subjective symptoms. 


Case v. U. V. R., male, aged twenty-eight, 
laborer. 

The patient gives a history of having sprain€d 
his right wrist many times previously, but al- 
ways with complete recovery. He dates the 
onset of the present symptoms to a twisting 
injury to his right wrist sustained while lifting 
a one hundred pound sack. The symptoms did 





Fic. 9. Case v. One month later. Shows in addition a 
vertical fissure seen in the lateral view. 





VoL. XXX, No. 1 


not improve so he consulted his doctor three 
weeks later, on August 6, 1932. 

Examination at this time showed limitation 
and pain in the extremes of motion with tender- 
ness over the semilunar to pressure. A roentgen- 
ogram (Fig. 8) shows a moderate increase in 
density, loss of volume and flattening of the 
superior surface of the semilunar. 

The patient was seen as recently as Sep- 
tember 5, 1932. There has been no improve- 
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ment of symptoms. He is still working and is 
able to lift, but twisting and lateral pressure 
cause severe pain. His duties include the 
signing of receipts, several carbon copies being 
made at one time. He is unable to do this be- 
cause of pain from lateral pressure. 

A film (Fig. 9) at this time shows very little 
change in appearance from the film of one 
month ago.* 


* For discussion see page 49. 
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TRAUMA AS AN ETIOLOGICAL FACTOR IN THE 
PRODUCTION OF DISEASES OF THE CHEST: 


By L. R. SANTE, M.D. 


ST. LOUIS, MISSOURI 


| THIS day of intensive industrial ac- 
tivity all types of injury have assumed 
great importance. The respiratory system 
is a complicated apparatus which carries 
with it the hazard of many other complica- 
tions hot associated with injuries in other 
regiens of the body. The large serous-lined 
pleural cavity offers hazard of infection 1f 
it is penetrated from without; the normal 
negative pressure in the pleural cavity es- 
sential to respiration can easily be lost by 
penetration of the chest wall from without 
or puncture of the lung from within; the 
lung itself, an elastic body expanding and 
contracting with each respiratory cycle, 1s 
filled with numerous bronchioles and air 
sacs, yet is separated from the pleural 
cavity only by a thin delicate pleural mem- 
brane which can be easily ruptured, and, 
above all, the respiratory function, which 
is dependent on so complicated an appara- 
tus, ig essential to life. All of these things 
congpire to give injuries to the chest an 
importance which other injuries do not 
possess. 

Injuries to the chest may be properly 
considered under the following headings: 


(1) Effects caused by trauma from without— 

external violence. 

(a) Contusions of the chest wall. 

(b) Fractures of the bony framework. 

(c) Penetrating wounds of chest—stab 
wounds and gunshot wounds. 

Effects produced by trauma from within— 

internal injury. 

(a) Changes in intrathoracic pressure— 
rupture of lung with spontaneous 
pneumothorax. 

(b) Aspiration of foreign bodies—lacera- 
tion of lung structure; bronchial ecclu- 
sion. 

(c) Instrumentation, bronchoscopy. 

Trauma as a factor in the production of 

bacterial diseases of the lungs and pleurae. 


—— 
, 
wd 
— 


The most common effect of trauma ap- 
plied to the chest 1s contusion of the chest 
wall and fractures of the bony framework, 
especially of the ribs. Ordinarily contusions 
of the chest wall cause no damage to the 
respiratory organs whatever, but occasion- 
ally pneumothorax may result with ac- 
companvying collapse of the lung. This may 
occur without even a mark being left on the 
chest wall. Where a rib is fractured and the 
lung punctured, this 1s easy to understand, 
but where pneumothorax occurs without 
fracture of the ribs it 1s more difficult to 
explain. Several such cases have been noted 
where an automobile has passed over the 
chest of an individual causing pneumo- 
thorax without fracture of the ribs or any 
evidence of trauma to the chest wall. A 
rather extreme example of pneumothorax 
without attendant fracture of the ribs was 
noted in a patient who in suicidal attempt 
jumped from the St. Louis Municipal 
Bridge and struck the water surface 145 
feet below, flat on his left side. There were 
no fractured bones, but he suffered pneu- 
mothorax on the left side with complete 
collapse of the lung; ecchymosis of the en- 
tire left side of the body was present. A 
second person who some months later 
jumped from the same bridge suttered 
similar injury. If pneumothorax occurs 
from such a type of injury it occurs 1m- 
mediately and the collapsed condition of 
the lung can be demonstrated at once. In 
such cases the lung soon heals and the air 1s 
rapidly absorbed; complete recovery usu- 
ally results within three or four weeks. 
Unilateral pneumothorax is not so serious; 
bilateral pneumothorax, however, 1s very 
serious and may result in death. 

Dry pleurisy with thickening of fhe 
parietal pleura over the injured area fay 
result from trauma applied to the chest 


* From the Radiology Department of St. Mary's Hospital and St. Louis City Hospital. Read at the Thirty-third Annual Meeting, 
American Roentgen Ray Society, Detroit, Mich., Sept. 77-30, 1932. 
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wall, either with or without fracture of the 
ribs. In such instances unattended by frac- 
ture of ribs the symptoms often are not pro- 
nounced until three or four days or a week 
after injury, when a sharp knife-like pain 
develops in the involved area on deep in- 
spiration. The area involved is usually 
limited to the region of trauma. We have 
never had in our experience any instance 
in which this type of pleurisy did not sub- 
side with proper strapping within a few 
days or weeks without subsequent ill effect. 
Pleural effusion rarely supervenes and we 
have never seen empyema develop from 
external trauma where the chest wall has 
not been penetrated. Roentgenographically 
a localized thickening of the pleura can 
be noted over the area involved; the ap- 
pearance is not in any respect different 
from thickening of the pleura from other 
cause. 

Free hemorrhage into the pleural cavity 
usually does not occur unless there has been 
actual fracture of a rib or penetration of the 
chest wall by some instrument. Blood does 
not seem to have the same tendency to clot 
in the pleural cavity that it ordinarily 
p&ssesses elsewhere in the body, and bleed- 
ing may continue for a long time. Clotting 
of blood in the chest does occur, but it is 
often delayed and bleeding may continue 
for days. The roentgenographic manifesta- 
tions of hemothorax are in most respects 
similar to those seen in other types of fluid; 
occasionally where there is no associated 
pneumothorax, however, the appearance 
immediately after the injury may be that 
of a general haziness over the entire chest 
rather than an increase in density possess- 
ing the characteristic upper curved line of 
Huid. This is probably due to the fact that 
in the early stages the blood has spread 
itself out in a thin layer between the lung 
and chest wall. It is not sufficient, there- 
fore, if no manifestation of pleural hemor- 
rhAge is noted at roentgenographic exam- 
ination immediately after injury, to con- 
clude that the danger from this cause can 
be eliminated; subsequent roentgeno- 
graphic examinations must be made. Fluid 
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blood remaining in the chest for a long time 
undergoes chemical changes and becomes 
a dark chocolate color. These chemical 
changes release protein substances which in 
their new forms are foreign to the body and 
provoke a sensitization reaction. Continu- 
ous high fever for a period of days or weeks 





kic. 1. Traumatic pneumonia in child following five 
days after fall from highchair. The site of consoli- 
dation in right side is over the site of injury. There 
was no contusion or laceration visible on the chest. 

@ 


may lead to the belief that infection has 
occurred, whereas the fever may only be 
due to the sensitization reaction. Under 
these circumstances aspiration of the fluid 
will terminate the fever and result in com- 
plete recovery. We have not seen in our 
experience any lasting or disabling results 
following hemothorax where’ infection was 
not present. 

Hemorrhage into the surrounding inter- 
stitial tissues of the lung from injury to 
this organ is a frequent occurrence, es- 
pecially where the injury is extensive and 
there are multiple fractured ribs. The 
roentgenographic appearance is one of a 
blotchy irregular area of increased density 
without well-defined margins, usually in- 
volving the lower lung fields. This may be 
associated with hemoptysis, dyspnea and 
pain in the chest. The patient is usually in 
extreme shock. These roentgenographic 
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findings are usually present immediately 
following severe injuries. They may be at- 
tended by bleeding into the free pleural 
cavity. This condition is rarely associated 
with pneumothorax and if the patient re- 
covers from the immediate shock, resolu- 
tion most frequently takes place with 
complete restoration to normal, often with- 
out producing ill effect or without leaving 
any manifestation in the roentgenogram 
aftererecovery. Where interstitial hemor- 
rhage occurs as a result of penetrating 
wotfnds such as stab wounds, gun shot 
wounds, etc., the characteristic appearance 
may not be shown at once, but may require 
a few hours to develop. 

Ordinarily, penetrating wounds of the 
chest cannot be considered as extremely 
serious if infection does not supervene. In 
an analysis made a few years ago at St. 
Louis City Hospital’ of stab wounds and 
gunshot wounds of the chest it was found 
that in a series of 135 cases of gunshot 
wounds treated at the Hospital during a 
five-year period, 58 proved fatal, largely 
because of associated injury to the ab- 
domen, skull or spinal cord. Only 4 of the 
fatal@cases were from lung involvement 
alofie, and in all of these the wound was in 
the upper chest, or traversed both lungs 
from side to side. In the first patient the 
wound was located in the episternal notch; 
in the second, it was through the sterno- 
clavicular joint; in the third, the weund 
was in the upper lobe, and in the fourth, 
the wound was in the axilla, traversing the 
chest from side to side. It is probable that 


e.. these cases were attended with mediastinal 


involvement, since vomiting of blood was a 
prominent symptom. If one lung alone 1s 
involved, and the injury is not extensive, 
recovery can be expected in a large per- 
centage of cases. 

In a series of 108 stab wounds of the 
chest treated at the St. Louis City Hospi- 
tal during the same five-year period, 11 
proved fatal. Death in these instances like- 
wise was due to associated injury to other 
organs, especially the heart and abdominal 
organs. One instance occurred in which 


death was probably due to hemorrhage 
from an intercostal artery, since no evi- 
dence of injury to the lung could be found 
at autopsy. When a stab wound 1s confined 
to the lung and is unassociated with injury 
to the heart or abdominal organs, recovery 
can be expected in a very large percentage 
of instances. When recovery occurs, it 1s 
usually complete and healing takes place 
with little if any disability. There 1s usually 
no demonstrable sign in the roentgeno- 
gram. 

From an analysis of this series of cases 
it was also found that there is very little 
likelihood of infection being carried into 
the chest by injuries from without, even 
where there has been complete penetration 
of the chest wall with injury to the pleura 
and lung, “since in only three instances in 
a total of 174 patients who survived, fol- 
lowing penetrating gunshot wounds and 
stab wounds of the chest, did empyema 
subsequently develop; once following a 
gunshot wound and twice following stab 
wounds.” 

If infection of the lung does occur the 
resulting abscess has the characteristic 
appearance of abscess from other cause apd 
carries with it the same grave prognosis 
as to life and ultimate recovery of function. 
We have seen only a few instances in which 
abscess of the lung was caused by trauma 
from without; these were due to direct 
inoculation of infection by penetrating 
wounds and never to trauma, even when 
extreme, in which the chest wall was not 
penetrated. In only one condition does 
bacterial disease of the lungs seem to fol- 
low trauma in a few instances; this is in 
so-called “traumatic pneumonia” which 
will be discussed more fully later. 

One rather peculiar condition of doubt- 
ful etiology which follows trauma to the 
chest and even remote portions of the body 
is massive atelectasis. This is a condition 
in which the lung, previously well expanded 
and functioning normally, suddenly, wth- 
out apparent cause, loses its air corftent 
and becomes atelectatic. The loss of air 
content causes the lung to become smaller 
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than when previously expanded and, since 
there is no attendant pneumothorax, the 
side of the chest affected becomes narrower 
—the interspaces show closer approxi- 
mation; the heart and mediastinal struc- 
tures are drawn over to the affected side 
and the diaphragm becomes elevated and 
immobile on the affected side. The col- 
lapsed lung shows a density fully as great 
as pneumonic consolidation. This condi- 
tion may follow direct injury to the chest 
or other remote portions of the body. It 
is most frequently encountered as a post- 
operative complication after abdominal 
operation. The condition is disabling for 
a time, but is rarely fatal and on re-expan- 
sion of the lung, complete function is re- 
established without any subsequent. ill 
effects: 

Trauma from within is more limited in 
its variety of effects. Obviously any effect 
which changes the intrathoracic pressure 
will place a strain on the lung. This can 
cause rupture with spontaneous pneumo- 
thorax and collapse of the lung. Heavy 
straining or lifting may produce this con- 
dition in a lung which shows no evidence of 
previously existing disease. At times this 
follows seemingly trivial exertion; it may 
be accompanied by sudden pain in the 
chest and shoulder extending down the 





Kic¥2a. Left shoulder of boy taken shortly after fall- 
ing down. No evidence of fracture. Adjacent lung 
field is clear. No contusion or laceration was vis- 
ible in this region. 
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o 
arm; there may be accompanying dyspnea 
if the collapse is pronounced. With rest, 
the lung heals and the air is absorbed by 
the circulating blood. We have seen a num- 
ber of instances in which pneumothorax of 





Fic. 26. Traumatic pneumonia. Roentgen examina- 
tion of same patient three days later showing de- 
velopment of massive pneumonic consolidation in 
left chest. The disease developed in the region re- 
ceiving the trauma. Course and resolution were 
uneventful. 


this type recurred at intervals without ap- 
parent pulmonary disease. The condition 
is probably due to rupture of an emphys- 
ematous pleural bleb. A period of absolute 
bed rest for one month has resulted in com- 
plete healing and restoration to normal. 

Another form of injury from within re- 
sults from aspiration of foreign bodies. 
Sharp irregular foreign bodies may cause 
injury to the lung either from their en- 
trance or during instrumental attempts at 
removal. Such injury is usually manifestedge 
as pneumothorax similar in all respects to 
pneumothorax from other causes. With re- 
moval of the foreign body, if infection does 
not occur, the air in the pleural cavity be- 
comes absorbed and re-expansion results. 

The irritation incident to inhalation of 
dusts and gases 1s not included in this dis- 
cussion, since they represent more the ef- 
fect of irritation than actual injury. 

The next question to be considered is 
one of great importance: What effect has 
trauma on the production of bacterial dis- 
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ease? Obviously this is a question very diff- 
cult to answer with any degree of accuracy. 
Reliance must necessarily be placed upon a 
history of trauma which is only too fre- 
quently inaccurate and uncertain. Only by 
prolonged observation of the effects of va- 
rious types of trauma to the chest in in- 
dividuals known previously to be well, will 
this question be settled with any degree of 
scientific exactness. From the observations 
now at our command it would be impos- 
sible to state conclusively that any type 
of bacterial desease of the chest is a direct 
result of trayma, unless infection 1s directly 
introduced into the chest cavity or lung, or 
a disease process previously existed in the 
lung. 

Traumatic pleurisy is due to an irritation 
of the pleura produced by trauma, and has 
no connection with bacterial infection. 
Pleural effusion rarely develops and when 
it does the fluid is a transudate. We have 
never seen empyema develop as a direct re- 
salt of trauma without penetration of the 
chest wall. One condition in which there 
may be some direct relation between in- 
jury and bacteria-produced disease is trau- 
mati¢ pneumonia. This is very rare but 


e ° ~ ars he . . 
‘when pneumonia does follow injury it is 


usually of the lobar type presenting mas- 
sive homogeneous consolidation of an en- 
tire lobe or greater portion of a lobe. There 
may be no roentgenographic evidence of 
disease for several days after the injury and 
then suddenly penumonic consolidation de- 
velops. The roentgenographic picture 1s 
similar in all respects to ordinary lobar 


“~ pneumonia as are also the clinical symp- 


toms and course. At times the pneumonic 
consolidation develops near the site of in- 


‘jury; at times the injury is of some remote 


position of the body. 

Defervescence is by crisis and prompt 
resolution results in complete restoration 
of the lung to normal. It is possible, of 
course, that this may be a coincidental 
pneumonic involvement having no relation 
to the trauma; in any event it is a very rare 
occurrence. In the roentgen-ray service of 
the St. Louis City Hospital in which a large 
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number of chest injuries have been seen in 
the past ten years, we have encountered 
fewer than half a dozen instances in which 
trauma could be established as a definite 
cause of pneumonic involvement. 

A review of the literature discloses the 
fact that trauma has long been accepted as 
a possible cause of pneumonia. Litten® in 
1882 spoke of the condition as “‘Contu- 
sionspneumonie’” and reported 14 cases 
among 320 males with pneumonia, an in- 
cidence of 4.4 per cent. 

Stern® reports 29 cases in a series of 
1,027 cases of pneumonia as of traumatic 
origin, an incidence of 2.8 per cent. Most 
modern writers, however, hold that such 
figures are certainly too high and that if 
trauma is an etiological factor in the pro- 
duction of pneumonia it is extremely rare. 
Jürgensen and Aufrecht? held this view, and 
Pye-Smith and Beddard in 1909 stated 
that, “It is a debatable question how far in- 
jury may determine an attack of pneumo- 
nia.” They do accept it as a possible cause, 
however. Jurgensen and Aufrecht obtained 
a history of trauma in not more thano.13 
per cent of their pneumonia patients. Nor- 
ris and Farley® found 58 cases in 6,790 col- 
lected cases, an incidence of 0.58 per cent. 
This figure is probably more nearly correct. 
Cole! failed to find a single instance in 
770 cases of pneumonia. 

When one considers the other conditions 
associated with trauma, such as pleurisy, 
massive atelectasis, contusion of the lung 
with interstitial hemorrhage, etc., which 
could easily be confused with pneumonic 
involvement, it 1s evident that this may 
account for the higher percentage reported 
by the older observers before the advent 
of the roentgen ray as a diagnostic agent. 
Likewise a few writers recognize a group 
of cases in which pneumonia results fol- 
lowing severe trauma to some remote por- 
tion of the body on account of lowering of 
resisting power of the body or from nerypus 
shock. In such a group are included pfeu- 
monia following operation; confinement; 
extraction of teeth; emboli occurring dur- 
ing the course of a septic infection from a 
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wound. Such a classification is obviously 
beyond the scope of this discussion. 

The question of development of pul- 
monary tuberculosis after injury to the 
chest is also one of great importance, but 
one in which any accurate data are equally 
dificult to obtain. Inquiry from 500 pa- 
tients suffering from pulmonary tuberculo- 
sis at Koch Hospital elicited a history of 
trauma in 32 instances. I am indebted to 
Dr. G. D. Kettlekamp and his staff of 
physicians for making this analysis for 
me. 


Mrs. B. was in an automobile accident three years 
before her condition was diagnosed as tuberculous, 
at which time she fell against the steering wheel and 
injured her chest. 

Miss K. was in automobile accident three and a 
half years before her condition was diagnosed as tu- 
berculous. The car fell on her, crushing her chest 
and she had hemoptysis at that time. 

Mrs. F. Automobile accident one year before di- 
agnosis of tuberculosis was made; suffered injuries to 
head, and shaken up slightly. 

Mrs. M. Automobile accident one year before her 
condition was diagnosed as tuberculous. Injured 
hand and shaken up a bit. 

Mrs. H. Automobile accident, slight injury to 
chest and shoulder three years before diagnosis of 
tuberculosis was made. 

Miss V. Four years prior to onset of illness patient 
was injured in automobile accident. Was injured 
twice; once had injury to lower left chest. Scar still 
remains; no ribs broken. 

E. R. was thrown through windshield of automo- 
bile a short time before she became ill (about six 
months before onset of illness). She was unconscious 
at that time. 

I. McC. was hit in back by service car two years 
prior to development of tuberculosis. 

Miss B. Seven months before becoming ill patient 
was in automobile accident. Was in rumble seat of 
car when it went off the road. Sustained broken nose 
and injury to wrist. Was unconscious at time. About 
one month later was in another accident in which 
she was knocked unconscious but suffered no after 
ill effects at that time. 

Mrs. S. At age of sixteen patient had severe blow 
on right upper chest. After that had several severe 
blows to chest and back (fist blows). This occurred 
abot five years previous to her tuberculosis. 

s. M. was in automobile accident about eight- 
een y¥ars ago. Was unconscious and severely bruised. 

Miss N. Six months prior to illness patient fell 
from bus and sustained laceration of leg. Not un- 
conscious at time. 

Miss P. Twelve years prior to illness with tuber- 
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culosis patient fell downstairs; legs were paralyzed. 
Had operation later and regained use of legs. 

Mrs. C. broke ribs in 1914, and diagnosis of tuber- 
culosis made in 1930. 

Miss C. broke two ribs and punctured lung in 
1924; diagnosed tuberculous in 1926. 

Mrs. H. Automobile accident six weeks before she 
was diagnosed as tuberculous in 1927. Injury to ab- 
domen. 

Miss H. fell off horse in 1924, diagnosed tubercu- 
lous 1929. 

Miss T. In automobile accident in 1925; injury to 
head. Diagnosed tuberculous in 1929. 

Mrs. R. fell on ice in 1930. Diagnosed tuberculous 
in 1931. 

Miss A. fell on chest when a chill—1914. Diag- 
nosed tuberculous in 1931. 

Miss P. Colored. Broke leg in 1917; broke hip in 
1916; diagnosed tuberculous in 1923. 

Mr. C. Injured back three and a half years before 
diagnosed as tuberculous. Tuberculosis of spine as 
well. Diagnosed three years ago. ° 

Mr. H. Fell on left side August, 1931. Left lung 
diagnosed as tuberculous February, 1932. 

Mr. L. Struck by automobile, left side, 1929. 
Tuberculosis left lung diagnosed in 1930. 

Mr. A. Log rolled over chest 1924. Tuberculosis 
left side diagnosed in September, 1930. i 

Mr. D. Left side hit by auto. Not severe, 1928; 
left lung diagnosed tuberculous 1930. 

Mr. A. Broken right collar bone, twenty years ago. 
Bullet wound upper right chest, 1927. Tubergulosis 
right lung diagnosed in 1930. 

Mr. S. Injured right side, 1930. Diagnosis of tu- 
berculosis made one week later. 

Mr. M. Crushed in elevator one year before onset 
of tuberculosis at which time received fractured 
spine and jaw. 

Mr. C. Automobile accident three months before 
onset of tuberculosis. No special injury. 

Mr. W. Fell on edge of table injuring lower chest 
six years before onset of tuberculosis. Said no ribs 
were broken at that time. 

Mr. P. Painter, fell and injured shoulder five 
years before diagnosis of tuberculosis was made. 


Total White females 20 
32 White males 3 


Colored females 8 
Colored male I 


It will be noted that the time elapsing 
between injury and the diagnosis of tuber- 
culosis varied over a wide range—one week 
to eighteen years. In over half of the in- 
stances the chest itself was not shown to be 
directly involved in the accident—in some 
instances the trauma was confined to an 
extremity. In no instance was any patient 
shown to be free from the disease prior to 
injury. 
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Fic. 3a. Anterior roentgen examination after injury. 
No fractures, no evidence of trauma on chest 
wall; nothing to indicate injury to the lung at 
*this examination. 


When the widespread occurrence of 


trauma of one sort or another and the 
prevalence of pulmonary tuberculosis are 
coridered, it would not be justifiable to 
assume that the one was a determining 
factor in the production of the other. 
Where a definite tuberculous process 1s al- 
ready present, an aggravation and exten- 
sion of the condition from trauma could 
be more readily explained by a disturbance 
of the barrier of defense tissue about the le- 
sion. Where tuberculosis subsequently re- 


ew sults after trauma in an individual previ- 


ously free from the disease, the supposition 
is that lowering of the patient’s resisting 
‘power, either locally or generally, has given 
opportunity for the development of an ever 
present tuberculous infection. 

Shipman* holds this view and maintains 
that “pulmonary tuberculosis develops 
within a reasonable length of time in a pre- 
viously healthy individual following trauma 
to the chest, sufficient to cause functional 
impairment. Fractured ribs or clavicle or 
severe contusions should be considered 
prima facie evidence of such an injury.” 
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It would seem that before such a state- 
ment is accepted it should be more fully 
substantiated by numerous instances in 
which individuals previously demonstrated 
to be well, are shown to have developed 
tuberculosis within a reasonable length of 
time following trauma to the chest. Such 
cases should be supported by roentgen ex- 
amination, laboratory examinations and all 
other available methods of diagnosis. Until 
this is accomplished the statement that 
trauma is a factor in the production of pul- 
monary tuberculosis will be challenged. 

Surely in the face of these statistics we 
must admit that trauma certainly does not 
play more than a very minor part in the 
development of the disease. It is logical to 
suppose that trauma severe enough to 
cause actual injury to the lung might dis- 
turb the bodily defenses against a pre- 
existing tuberculous lesion by removing the 
fibrous tissue barrier and permitting an ad- 
vancement of the disease, but that trauma 
alone is an etiological factor in its develop- 
ment is highly speculative. 





ic. 34. Posterior roentgen examination the fM#llow- 
ing day showing dense consolidation of the left 
lung due to traumatic pneumonia. Course and res- 
olution were uneventful. Pneumonic involvement 


was near site of injury. 
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In conclusion, it may be said that unless 
[infection is actually carried into-the pleural 


cavity by the effect of trauma, there is little 


likelihood of bacterial infection occurring. 
If infection does not develop, injuries to 
.the chest heal completely with little danger 
of subsequent disability. If infection does 
}occur from direct inoculation the roent- 
genographic appearance and prognosis are 
the same as that accompanying the same 
F ‘condition from any other cause. Likewise, 
since trauma has not been proved to be a 
direct etiological factor in the production 
.of bacterial disease of the chest, any effect 
| produced is probably produced indirectly 
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by lowering of the general resistance inci- 


dent to trauma, or the activation of a pre- 
existing disease. ` l 7 
There séems'to be a small. percentage of 
cases in which slight trauma, insufficient in 
itself to operate through the mechanism of 
lowered bodily resistance, -is' followed by 
definite pneumonic consolidation. The ex- 
act mechanism by which this occurs is not 
known; the incidence is extremely low. 
That tuberculosis ever develops in ʻa 
previously healthy individual as a direct 
result of trauma in a similar manner seems 
very doubtful; if such instanées do occur 
they must be extremely rare. 
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TRAUMA AS AN ETIOLOGICAL FACTOR 
IN MALIGNANCY” 


By F. W. HARTMAN, M.D. 


DETROIT, MICHIGAN 


“TBE subject of trauma as related to ma- 
lignancy has been under intensivestudy 
since 1863 when Virchow?’ presented his 
theory of chronic irritation in the causation 
of tumors. There are now more than three 
hundred contributions to the subject, com- 
paratively fey of which are in the English 
language. Although embryology and micro- 
biology have added something to the pres- 
ent knowledge, the theory of chronic 
irritation has survived as the most widely 
accepted etiological. factor in malignancy. 
In the present industrial age the question of 
trauma, especially the single severe trauma 
as contrasted with the repeated slight in- 
jury, has reached a place of first importance 


not only to the medical and legal professions 


hut to the public at large because of the ex- 


tensive holding of accident insurance and 


of the workman’s compensation laws. 
Among the contributions to this subject 
there are several masterly reviews: those 


of Graef? (1913) where one hundred and 


_ sixty references are cited, and of Knox!’ 


(1929) where the whole subject is brought 
up to date, are especially commendable. 


PRESENT STATUS OF THE PROBLEM 


The present status of the problem may be 
readily expressed by referring to the sum- 
maries of previous contributions. 


Thiem?” (1909) declared that trauma is not 
the real cause of tumors, but that among the 
accessory causes it plays a very important réle. 
` Thiem’s criteria for accepting a malignant tu- 
mor as traumatic in origin were: 


1. Definite proof of accident. 

2. Trauma must be of such severity as to 
produce injury. 

3. Tumor need not be in exact site of injury 
as long as it occurs within the lines of stress 
produced by the trauma. 

4. Interval between accident and appearance 


of tumor must be reasonable—for sarcoma 
not less than eight days; for carcinoma not less 
than three to four weeks. 

Berard? (1910). It appears undeniable that, 
in predisposed subjects, notably by heredity 
and in conditions which escape our present 
method of analysis, trauma determines the ap- 
pearance or favors the development of tumors. 
A single trauma, especially a severe contusion 
on tissues healthy in appearance, may be suf- 
ficient. This was observed particularly in sar- 
coma of soft parts, bones and in tumors-of the 
brain. The time between the trauma and the ap- 
pearance of the tumor may vary from several 
weeks to several years. ) 

Phelps® (1910), considering only epithelial 
tumors. (1) “Cancer is primarily dependent up- 
on a cause which is congenital, is hereditary in a 
certain proportion of cases and is as inexplicable 


as the force which determines in ovo the future”. 


sex and peculiarities of the individual. (2) Its 
development is favored by various indetermi- 
nate and non-essential conditions. (3) Its proxi- 
mate cause is as yet entirely unknown and its 
future determination will depend upon the 
possible verification of a parasitic infection.” 
Coley® (1911). (1) “Local trauma of any 
kind from chronic irritation to a single local 


contusion, ig not infrequently the direct ex- ` 


citing cause of malignant tumors of all types.” 
(2) “That a single local injury may cause a 
carcinoma as well as a sarcoma is no longer open 
to speculation. The cases that I have sub- 
mitted fulfill all the conditions necessary to es- 
tablish a definite causal relationship between a 
single trauma and the development of a can- 
cer.” (3) “While we must admit that trauma 
often plays an important causative role in the 
formation of malignant tumors, this relation- 


ship must be clearly and definitely estab- ` 


lished... .” 
Lubarsch* (1912). “A causal relationship of 
a single trauma to the development of tumors 


is considered probable if (1) the trauma wa of - 


such a degree as to cause distinct and connu- 
ous changes at the place where the tumor"sub- 


sequently develops; (2) the interval between — 


* From the Department of Pathology, Henry Ford Hospital, Detroit. Read at the Thirty-third Annual Meeting, American 


` Roentgen Ray Society, Detroit, Mich., Sept 27-30, 1932. 
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| trauma and tumor is such as to account for the 
| size and histological structure of the. tumor. 


Acceleration or exacerbation of an already 


existing tumor is only probable if, (a) The 
trauma was of such a nature and localization 
as to cause distinct changes, particularly in the 
‘ cell metabolism of the tumor. (b) The growth 
: of the tumor was increased as compared with 
© the’ empirical normal. (c) the histological ex- 
amination revealed distinct traces of an injury, 
fresh hemorrhages, unusual necrosis and signs 
of extraordinary acceleration of growth.” 
i Eunike® (1919) reports 6 cases of bone sar- 
' coma possibly due to'a single trauma but he 
believes that other factors entet their causation 


{ 
’ 
i 
| 
i 


i 
2. The intactness of part before trauma must 


rs è 
because of the rare occurréfice. Points re- 
quired for recognition of traumatic origin of 
sarcoma: 


Trauma must be certain. 


be unquestionable. 


. The trauma must be of such a kind and 


degree as to injure the part. 


. The. neoplasm must be found at the place 


of the injury. 


. The tumor must have developed after 


the trauma. 


. A temporal relation of the trauma to the 


onset of neoplasm should be recognized. 


. There should be continuous symptoms be- 


tween the trauma and the evolution of 
the tumor (bridge symptoms). 


Ophiils® (1921) states that “a single trauma 
not followed by complications is a rare cause of 
tumor. Complete data, including roentgen ex- 

; amination immediately after accident, are es- 
sential.” Consensus of opinions on essential 
rules regarding trauma and malignancy are: 


I. 


i « g. 
the appearance of the tumor must agree 
with our scientific experience in the ra- 


A 


The occurrence of the trauma must be 
proved. 


. The trauma must have been severe enough 


to appear effective. 


. The growth must develop at a place 


likely to have been injured by the trauma. 


. It must be reasonably certain that the 


traumatized part was normal before the 
accident. 
The time elapsing between the trauma and 


pidity of the development of the particu- 
lar type of tumor under consideration: The 
time must not be too short, not less than 
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several weeks, nor too long, usually given 
as two years. 


Sauerbruch® (1925). General disorders play 
a much greater part than local disturbances in 
the genesis of tumors. Restates criteria as 
follows: 


I; 


2. 


The injury must have been due to force, 
not to shock or fatigue. 

The impact must have been sufficiently 
violent to produce marked changes forcing 
the patient to cease work at the time. 


. Carcinomata or sarcomata must - develop 


at the site of injury. 


. The tumor must develop within a certain’ 


period (three weeks to thre% years in the 
case of sarcomata; one month to two 
years for carcinomata), though these in- 
tervals may be longer if so-called bridge 
syniptoms can be demonstrated. 


Ewing? (1926). “There is not a single form of 
supposed traumatic cancer that does not arise 
frequently in the same form free from any sus- 
picion of trauma. Conditions provided before 
trauma can be accepted as the cause of a tumor 
as established by rulings and statutes of most 
European countries and best American prac- 
tice:” 


I. 


2. 
3° 


The authenticity and sufficient suey of 
the trauma. 
Previous integrity of the wounded part. 


The identity of the injured area with that _ 


giving origin to the tumor. 


. The tumor must be of a type that could 


conceivably result from trauma. 


. There must be a proper time interval be-. 


tween the receipt of the injury and the ap- 
pearance of the tumor.’ 


Such data are difficult to obtain. Neverthe- 


less 


without them one cannot assert ee a 


tumor is of traumatic origin. 
Knox" (1929) quotes Lubarsch as giving the 


best 
T s 


summary as follows: 


Blows and other injuries generally call’ 


attention to hitherto unsuspected: tumors 
and proof of the existence of such unsus- 
pected growth is given by the fact that 
neoplasms which have never given recog- 
nizable symptoms are constantly being 
discovered at autopsy. - 


. Injuries are infinitely more frequent than 


neoplasms. 


. Many tumors have a long latent period. _ 
Experimental evidence for the theory that 


' 
+ 
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a single trauma can cause a tumor is lack- 
ing. 
Knox’s conclusions were: 


1. Literature leads to the conclusion that a 
causative relation between a single trauma 
and a tumor has never been completely 
established. 

Examples cited suggest possibility that a 


H 


single trauma may induce a tumor, but -` 


proof is lacking. 

3. A causative relationship can never be es- 
tablished until it is demonstrated by ex- 
perimental methods that a single injury 
can regularly produce a tumor. 

4. The award of compensation solely on the 
basis of the production of a tumor follow- 
ing a single trauma is therefore unjusti- 
hed. 

$. The award of compensation on the basis 

of trauma acting as a collateral or adjunct 

may be justifiable if proof of the injury is 

received and tumor is proven by the mi- 

croscope. 

Trauma which merely calls attention to 

a pre-existing tumor is not a valid basis 

for compensation. 


"o 


It is quite apparent that the clinical evi- 
dence and the opinion of clinicians is more 
faverable to the theory of the traumatic 
origin of malignant tumors than the ex- 
perimental evidence and the opinion of re- 
search workers or the pathological evidence 
and the opinion of pathologists. The dif- 
ference of opinion lies not in the criteria 
alone but largely in the strict adherence to 
objective data to make up the criteria. The 
patient’s history uncorroborated is insuf- 


= ficient. 


Further consideration of the problem 
necessarily is limited to recent data and 
‘may be divided into experimental and clin- 
ical. 


EXPERIMENTAL 


As early as 1863 Virchow?’ admitted that 
trauma might produce a malignant neo- 
plasm, but qualified his admission by de- 
manding a predisposition in the patient and 
a soil made favorable by pre-existing pa- 
thology. Heredity may now be spoken of asa 
predisposing factor in malignancy from the 
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experimental viewpoint at least, although 
not readily demonstrated in man. Slye** has 
recently presented data on neoplasms in 
mice at the site of gross trauma, including 
detailed protocols. The traumata recorded 


are of the major variety including bites, 


fractures and lacerated wounds from cage 
doors, etc. Of the 14,000 autopsies recorded, 
1,301, or 9.2 per cent, showed neoplasms. 
Fifty-one of the 1,301, or 3.8 per cent, arose 
in the site of recorded traumata, thus mak- 
ing an incidence of malignancy of 0.36 per 
cent due to trauma. There were 34 malig- 
nant tumors—3o sarcomas, or 88 per cent, 
and 4 carcinomas, or 12 per cent. The high 
percentage of sarcomas following trauma is 
perhaps significant as one is impressed from 
the protocols given by the fact that most of 
the stock was carcinomatous rather than 
sarcomatous. It is emphasized that, in the 
non-cancerous strains of mice bred in the 
same laboratory, identical traumas have 
occurred without a single tumor arising. 
Slye’s conclusion that the described hered- 
itary predispositions and external gross 
traumas were the interrelated causes of the 
occurrence of neoplasms seems conserva- 
tive. The data refute to some extent the 
often quoted point of Lubarsch that the ex- 
perimental evidence for the theory that a 
single trauma can cause a tumor is lacking, 
but hardly answers the challenge of Knox 
that, “The causative relationship can never 
be established until it is demonstrated by 
experimental methods that a single injury 
can regularly produce tumor,” because the 
incidence of trauma is not recorded. How- 
ever, this is the first extensive experimental 
contribution which applies directly to the 


problem and is a long step in the proper di- 


rection. 

Endocrine abnormalities and imbalance 
have again been brought forward as pre- 
disposing factors in malignant disease, this 
time with more tangible experimental basis. 
In 1930 Zondek" showed that out of £18 
cases of malignant tumors 15 per cent Were 
excreting in the urine sufficient anterior 
pituitary hormone to produce a positive 
Aschheim-Zondek reaction in immature fe- 


Ae 
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‘male mice. More recently it has been shown 
‘that teratoid tumors of the testicle give 
.a high percentage of positive Aschheim- 


Zondek tests. Further, the removal of the 


anterior lobeof the pituitary has been shown 
to arrest or at least retard the growth of 


malignant tumors in the experimental ani- 
mal. In our own laboratories anterior lobe 
extracts, supplied through the courtesy of 


: Parke-Davis and Company, have increased 
the number of takes in transplanted car- 


cinoma as well as the rate of growth of these 


_ transplanted tumors in the rat. 


The disturbance of calcium and phos- 
phorus metabolism, associated in many in- 
stances with hyperfunction of the parathy- 
roid glands and resulting in osteitis fibrosa 
cystica and Paget’s disease, are frequently 
associated clinically with tumor formation. 
As Jaffe!® has shown, osteitis fibrosa cys- 
tica is readily produced by injections of 
parathormone. Paik?’ has now carried the 
work a step further by daily injecting para- 
thormone into rats with transplanted tu- 
mors, increasing the growth three times 
over that of the controls. Removal of .the 
parathyroids in these animals, on the other 
hand, retarded the growth of the trans- 
planted tumors. 

These two groups of experimental ob- 
servations on glands of internal secretion 
and heredity in relation to tumor growth 
make the conception of predisposition to 
malignancy a tangible thing capable of 
much further investigation. It is possible, 
of course, that hereditary predisposition 
and endocrine predisposition are one and 
the same. l 


CLINICAL 


Clinical investigation of the relation of 
trauma and malignancy is at the present 
time most unsatisfactory largely because it 
is impossible to evaluate the history of the 
patient, even when the history is obtained 
by an experienced investigator and leading 
questions are carefully avoided. Examina- 
tion immediately after the accident, includ- 
ing jroentgenograms, is required to satisfy 
the criteria outlined above, particularly re- 
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garding the extent, nature-and location of 
the injury and exclusion of pre-existing 
malignancy. Even when the examination 
is done it is difficult to determine the in- 
tegrity of the part before the 1 injury except 
in case of fracture. The impression is gained, 

in reviewing the clinical articles, that the 
relationship is established by mere multt-. 
plication of cases without strict observance 
of all the criteria set up by the author him- 
self, to say nothing about satisfying the ace. 
cepted comprehensive criteria, Similar criti- 
cism must be made of the large compilation 
of cases where complete histofy and data 
are rarely if ever available. The most re- 
liable reports should come from an ‘ex- 
perienced investigator familiar. with the 
subject, or a small group working under the 
direct supervision of such an individual. 
The records of the large hospital or clinic, 
where these are obtained by an ever- 
changing group of young physicians, are 
open to question. For example, in a group 
of 150 breast cases in our own clinic there 
is a recorded traumatic factor of 9.3 per 
cent, but a critical review of these histories 
does not reveal a single case which satisfies’ 
the comprehensive criteria necessary to es- 
tablish this factor. 

It-is logical to consider first the tumors 
of the skin and mucous membrane, since 
these areas are traumatized more often 
than other parts of the body. 

1. Carcinoma of the skin. Seventy-five 
cases of basal cell carcinoma are reported 
by Paul?! in which there was a definite his- 
tory of trauma in 21, or 28 per cent. The 
injuries mentioned were mosquito bite, 
cut while shaving, scratch from pin, burn 
from hot grease while cooking, burn from. 
hot tar while repairing roads, etc. Obvi- 
ously with such minor injuries the integrity 
of the part before the injury could not be 
established, and few, if any, were observed 
until the tumor was fully developed. A more 
acceptable case is that of F..C., male, aged 
forty-seven, seen in our cancer clinic, whose 
face was free of skin lesions at time of em- 
ployment but was struck on the chin by a 
piece of hot steel. He was immediately 
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treated in thé accident department. The 
wound was clean and there was no evidence 
of tumor. The wound did not heal, but left 
a shallow ulcer, and one and a half years 
later the present condition, consisting of a 
small fissure with slightly elevated rolled 
edges; developed. Removal and sections 
confirmed the clinical diagnosis of basal cell 
carcinoma. 

Squamous cell carcinoma of the skin and 
mucous membranes resulting from trauma 
is frequently reported, but the great ma- 
jority of thesé arise in pre-existing lesions 
such as old ecars, chronic ulcers, areas of 
keratosis or leucoplakia. Areas of marked 
keratosis in the sunburned, weather-beaten 
face of the farmer are frequently the site of 
squamous cell carcinoma. Trauma merely 


accelerates growth or more often calls at-. 


tention to the lesion by removing the scab. 
A similar situation is connected with leuco- 
plakia of the mouth and tongue. The best 
examples of squamous cell carcinoma in re- 


ldtion to trauma are the recent ones re- 


corded : by Schad® resulting from war 
wounds. The first is a male, aged twenty- 
six, whose left cheek was penetrated by a 
bulJet in November, 1914. Healing was 
satisfactory, but in March, 1915, scar be- 
came thickened and'in June, 1915, while 
on active duty at the front, was shown to 
have a squamous cell carcinoma involving 
all parts of the former wound. The second 
was a male, aged thirty-six, whose left 
temple was grazed by a bullet and injured 
in February, 1915. Wound healed in three 
weeks allowing return to front. In July the 


` scar became painful and in August he could 


no longer wear his helmet because of ulcera- 


tion and pain. 


2. Melanoma. The Hevaloeiment of mal- 
ignancy in the pigmented mole (nevus pig- 
mentosus) represents one of our best ex- 
amples of ready transition from a benign 
congenital lesion of long standing to one of 
high malignancy. This transitionoften takes 
place without a known aggravating factor, 
but chronic irritation, repeated minor trau- 
mata or a single major trauma .are recog- 
nized as precipitating causes. We are prob- 
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ably never justified in attributing malig- 
nancy in these nevi to a single trauma be- 
cause of their known tendency to spon- 
taneous change, and a careful microscopic 
examination of the entire lesion before in- 
jury would be required to rule out cellular 
malignancy. However, aggravation and ac- 
celeration must be admitted in many of 
these cases, and an example cited by Evans 
and Leucutia’ serves well to illustrate: G. 
W., white male, aged twenty-six, had had 
a pigmented mole on the inner aspect of the 
upper third of the left leg since birth. 
August 21, 1928, this was injured by flying 
metal causing bleeding and subsequent in- 
fection. Ulceration persisted and the whole 
lesion was excised five weeks after injury. 
No suggestion of malignancy was found. 
Four months after injury there was recur- 
rence in the wound, and a diagnosis of 
melanosarcoma was made. Recurrences and 
metastases from this group are often re- 
corded, sometimes following partial surgi- 
cal removal, electrocoagulation and deep 
roentgen treatment. Several years ago 
Warthin and Case, in a paper still unpub- 
lished, presented the view that the import- 
ant factor in these unfortunate results 
seemed to be the enclosure of some of the 
scattered chromatophores in scar tissue. 
Their studies suggest trauma as a possible 
indirect factor activating the cells through 
scarring. Review of 58 cases, obtained from 
the personal files.of Dr. Evans and Dr. 
Nolting, showed 5, or 9.8 per cent, acti- 
vated by a single trauma; 4, or 7.8 per cent, 
activated by repeated traumas or chronic 
irritation; 7, or 13.7 per cent, activated by 
operative removal. According to the work 
of Masson™ melanomas are tumors of nerve 
endings, and the specialized nerve termina- 
tions of the Meissner corpuscles have been 
confirmed by other observers. The accept- 
ance of this view would place the deriva- 
tion of this much disputed group with the 
neurogenic tumors. Stewart and Copeland” 
discuss the whole subject under the title of 
neurogenic sarcoma. 

The neurogenic tumors, according to 
Stewart and Copeland, may now inciude 
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most of the so-called fibromata and fibro- 
/sarcomata of the skin and soft parts. Of 
the 129 cases of neurogenic sarcomata re- 
ported by Stewart and. Copeland, only 3 
claimed trauma as an etiological factor, 


_.and in none of these is the evidence con- 


| vincing. However, the regularity with 
! which a long stationary tumor recurred and 
' grew rapidly after the first or second surgi- 
cal removal points to the definite possi- 
. bility of activation by trauma in this group. 
3. Carcinoma of the breast. Traumatic 


_ history in breast carcinoma is obtained in 
‘almost any patient if leading questions are 


asked, and, avoiding this error, trauma is 


: frequently given as a cause by the patient. 
| Trauma has been recorded as an etiological 


: factor in from 2.6 per cent by Hildebrand" 


' to.44.6 per cent by McWilliams.” The sta- 


I 


tistics on trauma antecedent to breast car- 
cinoma from various countries are given by 
Lane-Dayton!? as follows: 











Total Casesof Per 

Country Author Cases Trauma Cent 
England 5 742 129 .17-4 

. America 6 1,133 190o 16.8 
' Germany 15 3,003 244 8.1 
Austria 2 858 88 10.2 
Switzerland 4 495 6o 12.1] 
Czechoslovakia 2 583 50 10.3 
Norway 2 - 176 I5 8.5 
Denmark J 210 14 6.6 
Italy I 204 -II 5.4 
Hungary I 108 II 10.2 
7,510 822 10.9 


_ Luff” in 1932 found a history of injury 
in only 8 per cent of 1,651 cases reviewed 


. and declared the history of dubious nature 


` in many of these. On the other hand, there 


was a family history of cancer in 23.1 per 
cent. 


The high incidence of chronic cystic 


' mastitis in the breast alone would rule out 


ee ee m 


the possibility of most cases satisfying the 
criteria necessary for admission of trau- 
matic origin. A critical analysis would prob- 
ably fail to confirm the traumatic origin of 
a single case as pointed out in our series. 

4.\ Tumors of body cavities and internal 


_ orgaks. There are no tumors of the pleura 


rd 
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with reasonably good history for traumati¢ 
etiology. Only two carcinomas of the lung 
recorded in the literature are worthy of con- 
sideration. One of these is the familiar case 
of Lepine? which died five weeks after the 
accident, too soon for the development and 
fatal infiltration of carcinoma. The other is 
that of Wells and Cannon: Male, aged 
fifty, knocked down by an automobile frac- 
turing 3, 4 and 5 ribs. Fractures were con- 
firmed by roentgen examination, but noth- 
ing suggestive of lung tumor was found. 
Lung injury was indicated by hemoptysis 
and subcutaneous emphysemaover the en- 
tire body. Eleven months later the patient 
developed cough and other symptoms sug- 
gestive of tuberculosis. Roentgen examina- 
tion at this time showed carcinoma in site 
of fracture. Autopsy showed a mesotheli- 
oma. This case satisfies all criteria closely. 

Tumors of the intestinal tract are gener- 
ally conceded to be activated by chronic 


infection and irritation, as are those which: 


arise in the stomach on the basis of peptic 
ulcer, those in the gallbladder almost in- 
variably associated with gallstones, and 
those in sigmoid and rectum associated 
with polypi. It is difficult to conceive of a 
trauma of such type and severity as to in- 
jure the lining mucosa without causing per- 
foration directly or indirectly. 

Tumors of the uterus, tubes and ovaries, 
especially of the cervix, are often ascribed 
to trauma but the type of trauma associated 
with tears during childbirth. This is con- 


firmed to some extent by the fact that from _ 


80 to go per cent of cervical carcinoma oc- 
cur in women who have borne children. ` 
Tumors of the urinary system, particu- 


larly those of the kidney, loosely grouped , 
under the term ‘“‘hypernephroma,” are - 


important because trauma is frequeritly 
claimed as a cause ofthe primary tumor and 
the localization of metastases, particularly 
in bone with or without pathological frac- 
ture. So-called hypernephromata arise 
from adenomata or congenital rests (Gra- 
witz s adenoma). Hence the most that could 
be claimed would be activation of a pre- 
existing tumor. Riickart*! has reviewed 117 
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- cases from the literature with history of 


trauma in 9. Of the 9 only 4, or 3.4 per 
cent, are truly suggestive of traumatic 


origin. Riickart’s own case fell from a roof 


sustaining a blow in the mesogastrium. 
This was followed immediately by blood 
and pus in-the urine, although there had 
been no previous kidney difficulty. Dr. 
Nolting has reviewed 40 cases of hyperne- 
phroma in Harper Hospital, Detroit, and 
finds only one case with a history of trauma. 
In this case there were no immediate symp- 
toms of kidney damage, and the tumor ap- 
peared three. years later. It would be al- 
most impossible to determine the integrity 
of the kidney at the time of the accident, 
and if adenomas or Grawitz’s tumors were 


present, only careful microscopic examina- 


tion would prove that malignancy was not 
present before the trauma. The possibility 
of the activation of a congenital rest or 
adenoma is the only thing to be considered, 
and then only when there are immediate 
Signs of kidney injury such as bleeding, 
anuria, etc. 

Tumors of the testicles, like tumors of 
the breast, have frequently been designated 
as fraumatic in origin probably because 
the testicles are subject to trauma and any 
injury in this region is very painful, making 
a lasting impression on the recipient. As 
Ewing® points out, it is best to consider this 
group of tumors. from the standpoint of 
their teratomatous origin, and they can be 
separated from any serious claim of trau- 
matic origin on this score alone. The con- 
genital basis, coupled with the recent 
demonstration of hyperactivity of the an- 
terior lobe of the pituitary in this grcup, 


makes it seem beside the point to suggest 


more than the activation of a pre-existing 
lesion with endocrine background. Uncon- 
vincing cases, such as that of Kopas,!* are 
recorded in the literature. Male, aged fifty, 
a brewer, was shot in thigh and testicle. 
Bits of lead remained in the testicle but the 
wound healed readily. Four years later a 


. rapidly fatal carcinoma of mixed type ap- 


peared. 
Three cases of lymphosarcoma are re- 
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corded as caused by trauma, those of 
Pistocchi, Fiddes and Phillips and 
Cenini.4 Of these, the case of Fiddes and 
Phillips is of. most interest. Male, aged 
fifty, was struck on back of neck with a 
leather belt from a machine. Three days 
later a lump appeared at the site of injury, 
and in two months a whole chain of glands 
on this side of the neck was enlarged and 
indurated. Autopsy revealed extensive in- 
volvement of all the abdominal glands, and 
it was concluded that this was the primary 
site of the sarcoma. The medical referee, 
however, awarded compensation, because 


of: 


1. Definite evidence of injury, namely, 
blow at the back of the neck arising in the 
course of his work. | 

2. Appearance of a swelling close to the 
site of injury shortly afterward. 

3, Possibility of such an injury (a) caus- 
ing activity in a previously existing sar- 
coma; (4) precipitating such a develop- 
ment. 


In view of the autopsy findings neither of 
these possibilities was correct, but a third 
should be considered,. that is, the injury 
may have influenced localization in the 
neck from the advanced abdominal tumor. 
This possibility is well illustrated in the 
experimental work of Jones and Rous’ 
where it was shown that mouse carcinoma 
could be influenced to localize by a local 
mechanical irritant. They conclude that 
secondary localization of tumors at points 
of injury may be attributed with good rea- 
son. to the presence at such points of an 
active connective tissue capable of elabo- 
rating a stroma rapidly and abundantly. 
Granting that injury had to do with lo- 
calization in the neck, it was not a cause of 
disability or death, and hence thé compen- 
sation was unjustified. By the same token, 
if injury could be shown to influence lgcal- 
ization to vital spots causing disability or 
death, trauma might be more often a just 
cause for compensation in tumor cass. 
Brain tumors are frequently assogated 
with injury by the patient. Adler! a 899 
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‘collected 1,c86 cases in which 96, or 8.8 


per cent, gave a history of trauma. With 
the brain, integrity of the part before in- 
jury and actual destruction of tissue are 


criteria that are hard to satisfy. The most 


plausible cases are those reported by Neu- 


_burger™ of brain gliomata following gun- 


shot wounds. Three brains with tumors fol- 
lowing gunshot wounds are preserved in 
the museum of the German Research Insti- 
tute for Psychiatry. Neubiirger accepts 2 
cases as directly due to the injury, but 


‘grants that a certain disposition on the 
_ part of the-patient to tumor must be con- 
' sidered. 


Bone sarcoma is more frequently referred 


to trauma than either sarcoma of soft parts 


“xe 


or carcinoma. Like trauma to the testicle, 
trauma to bone is usually quite painful and 
in addition there is usually sufficient reac- 


‘tion to produce a palpable tumor which 


remains for some time. The pain and tumor 
focus the patient’s attention on the injury 
and, if sarcoma ever develops in that re- 
gion, the injury is regarded as the cause. 


_ The use of the roentgen ray to check a pos- 
_ sible fracture at the time of the injury gives 


a permanent record which assures the in- 
tegrity of the part so that in a properly ob- 


' served case there should never be a question 


@ 


of pre-existing tumor. Traumatic periosti- 
tis and callous formation are such active 
reparative processes that, even with the 
microscope, they are difficult to distinguish 
from sarcoma. Hence, as far as the local 
tissues are concerned, there is little margin 
of safety. Sarcoma is often reported as 
developing in the callus of a fracture as in 
the case of Haberan:® Male, aged fifty- 
four, whose fracture at the lower end of the 
humerus healed satisfactorily in six weeks 
but developed a large osteochondrosarcoma 


in the following nine months. Troell,’ in-a 


critical review of 59 bone sarcomata, con- 
cluded thatg,or 15 per cent were undoubted- 


_ly due to trauma and that the subperiosteal 


hemorrhages with the subsequent organiza- 


. tion Were particularly favorable for the de- 


velogment of sarcoma. Ewing!” feels that 


. therd is convincing evidence that benign 
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giant cell tumors result from hemorrhages, 
often traumatic and.usually into areas 
of osteitis fibrosa cystica. The etiological 
factor in osteitis ffbrosa cystica is an ex- 
cess of parathormone either injected ex- 


perimentally or produced by parathyroid 


tumors. Development -of osteogenic sar- 
coma in these giant cell tumors has been 
seen frequently. Ballin and Morse? place 
Paget’s disease in the same group with os- 
teitis fibrosa cystica and believe that both 
are due to parathyroidism. If we accept 
this point of view, all cases of parathy- 
roidism, including Paget’s digease, would 
constitute a predisposition to sarcoma ona 
hormonal basis, and trauma in such cases 
could be considered as an incidental or at 
most an activating factor. Unpublished 
statistics, furnished by Bloodgood and 
Geschickter, of cases recorded in the Sur- 
gical Pathological Laboratory of Johns 
Hopkins Hospital, give 179 bone cysts with 
a history of trauma in §5, or 31 per cent, 
and 206 giant cell tumors with a history 
of trauma in 74, or 31 per cent. These 
figures tend to confirm the fact that trauma 
simply calls attention to the lesion rather 
than produces it. 
From a statistical point of view, bone 
sarcoma is referred to trauma in from To to 
s0 per cent of cases. Sebestyén®™ reviewed ~ 
4,068 sarcomas, reported between 1880 
and 1920, of. which-612, or 15 per cent, were 
associated with trauma. Of 429 bone sar- 
comas 231, or 44 per cent, were recorded as 


being referred to a single trauma. As 


pointed out by Codman, bone sarcoma in 
persons over fifty very commonly arises in 
a bone the seat of Paget’s disease.. The rela- ` 
tion to fracture and also to Paget’s disease 

is well illustrated in a recent case in our ` 
orthopedic clinic. Mrs. B., aged fifty-six, 
had an injury to the right leg twenty years 
ago. There were no further symptoms for 
ten years when.she noticed bowing of this 
leg. In March, 1932, the leg became swol- 
len and tender during an attack of influ- 
enza. Examination revealed Paget’s disease 
of the right femur with osteogenic sarcoma 
in the lower third. Amputation was done 
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with good recovery. In July, while sitting 
ona couch she started to rise quickly with- 
out thinking of her amputated leg, and fell 
` -injuring her right forearm. Roentgen ex- 
amination revealed greenstick fracture of 
the radius, and Paget’s disease. Pain con- 
tinued and on August 24, 1932, roehtgeno- 
grams revealed early changes suggesting 
sarcoma. At the present time there is a 
large bony growth with the typical ray ap- 
pearance confirming previous diagnosis. 
This case fulfills all the criteria regarding 
the relation of trauma to malignancy in- 
cluding indvidual susceptibility as proved 
by the first tumor in the humerus and the 
pretlisposition of the part in the way of 
Paget’s disease. In a review. of 56 sarcomas 
of bone in the personal files of Dr. Wm. A. 
Evans, Dr.. Nolting found 17, or 30.3: per 
cent, with history of trauma, but only the 
patient’s statement was available to estab- 
lish the integrity of the part at the time 
of 1 injury. 

Unpublished statistics in 910 bone sar- 
comas, studied at the Surgical Pathologi- 
cal Laboratory of Johns Hopkins Hospital 
and,kindly made available by Dr. Blood- 
gaod and Dr. Geschickter, give 215, or 23 
per cent, associated with trauma. No at- 
tempt was-made to select the cases, if any, 
that would satisfy all the criteria. Although 
there i is a better opportunity in bone sar- 
coma to check up on the injury and the in- 
tégrity of the bone at the time of i injury by 
means of the roentgen ray than there is on 
other group of malignancy, the cases that 
. satisfy all criteria are rare. Probably our 
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case of sarcoma in-Paget’s disease is as ~ 
satisfactory as any recorded. Fortunately.. 


the patient alone was to blame for the in- 
aay. | 
SUMMARY 
I, There are accumulating experimental 
and clinical data indicating some types of 
predisposition to malignancy, especially in 
the fields of heredity and endocrinology. 


2. Slye has produced experimental evi- 


dence that trauma may influence malig- 


‘nancy where hereditary predisposition is 


present. | | 
3. Neurogenic tumors, including mela- 
nomas, hypernephromata and teratoid tes- 


‘ticular tumors, all have a congenital. basis 


so that trauma cannot be considered a true 
etiological factor, although it may be an 
activating one. 

4. Either courts must recognize predis- 
position to cancer as ruling out traumatic 
etiology or employers will refuse to hire em- 
ployees with such predisposition. 

5. The criteria of Eunike and of Ewing 
with the addition, “There is no demon- 
strated predisposition to cancer,” must be 
strictly adhered to by both the medical pro- 
fession and the courts. _ 

6. Few cases are recorded which. satisfy 
the criteria necessary to demonstrate the 
relation of trauma to malignancy. It be- 
hooves the employer, the patient and the 
physician: to cooperate in obtaining ac- 
curate objective data at the time of the 
injury as well as during the subsequent 
period. N 

* For discussion see page 49. 


REFERENCES '` 


“1, ÅDLER. Arch. f. Unfalthetlk, 1899, 2, 189. 

2. BALLIN, M., and Morse, P. F. Parathyroidism 
and parathyroidectomy. Ann. Surg., 1931, 94, 
592—609. 

3. Berarp, -L. Conference eano pour 
Pétude du cancer, Paris, 1910. 

4. Cenini, E. Linfosarcoma e trauma. Gazz. d. 
osp., 1930, 51, 459-466. 

=. Be Couey, W. B. Injury'as a causative factor in 
cancer. Ann. Surg., 1911, 57, 449; O15. . 

6. Eunike, K. W. Zur Entstehung des trauma- 
tischen Sarkoma. Deutsche Ztschr. f. Chir., 
1919, 757, 262-271, 


7. Evans, W. A., and Leucurta, T. The Treatment 
' of melanotic tumors of the skin: pigmented 
moles and malignant melanomas. Am. ‘J. 
RoENTOENOL. & Rap. THERAPY, 1931, 26, 
236—259. 

8. Ewino, J. Neoplastic Diseases. W. B. Saunders, 
Philadelphia, 1922. 

g. Ewing, J. Relation of trauma to R, tu- 
mors. Am. J. Surg., 1926, 40, 30~36. 

10. Ew1na, J. Causation, Diagnosis and ae Se 
of Cancer. Williams and Wilkins Co., (Balt- 
more, 1931. 

. FibpDEs and Puttups. M. Y. Australia, È, 637. 


` - 


-= men aryr w . 
+ `. 


z J) | VoL. XXX, No. 1 


79, 


13. 


l i 14. HILDEBRAND. Beitrag zur Statistik des Mam- 


i 
| 
i 


' J6. 


bag: 


Graer, W. Trauma and tumor. Centraildl. f. d. 
Grenzgeb. d. Med. u. Chir., 1913, 17, 603-637. 
Haperan. Arch. f. klin. Chir., 1910, 77, 69 


macarcinoms der Frau. Deutsche Ztschr. f. 
Chir., 1886-1887, 25, 337-369. i 

JAFFE, H. L., Bopansxy, A., and Birar, J. E. 
Fibrous osteodystrophy (osteitis fibrosa) in 
experimental hyperparathyroidism of guinea- 
pigs. Arch. Path., 1931, II, 207—228. 

Jones, F. S., and Rovus, P. On the cause of the 

_ localization of secondary tumors at points of 
injury. J. Exper. M., 1914, 20, 404-412. 


. Knox, Letra C. Trauma and tumors. Arch. 


Path., 1929, 7, 274. 


. Koras, E. Sarkom nach Trauma. Monatschr. f. 


Unfallh.; 1929, 36, 541—546. 


. Lane-Dayron, Janer E. Reports on Public 
Health and Medical Subjects No. 28, London, . 


1924. | 

. Lepine. Lyon-méd., 1903, 700, 18. 

. Luzarscs. Die Bedeutung des Traumas für Ent- 
stehung und Wachstum krankhafter Ge- 
wächse, Med. Klin., 1912, 8, 1651—1654. 


. Lurr, A.. P. Collective investigation into inci- 


dence of cancer of the breast and its history 
after treatment. Brit. M. J., 1932, 7, 987-903. 


. McWrititams, C. A. Statistics of one hundred 


cases of cancer of the breast and results of 
operation. Med. News, 1900, 76, 644-648. 


. Masson, P. Pigmented nevi; nerve tumors. 4nn. 


danat. path., 1926, 3, 417-453; 657-696. 


. Neustreer, K. Gliomas after gunshot wounds 


of the brain. München. med. Wchnschr., 1925, 
72, 508—510. 


` 26> OpHtits, W. Relationship between trauma and 


malignant disease from an, industrial view-’ 


point. Calif. State F. M., 1921, 19, 54-56. 


27. Park, T. S. On relationship between parathyroid 





33- 


34- 


35. 


a0. 


. RUCKART. 


. SAUERBRUCH, 


Trauma as Etiological Factor in Malignancy = 25 


hormone and growth of rat carcinoma. PA a 
Cancer, 1931, 15, 2756-2764. 


. PAUL, Norman. M. Y. Australia, 2, 826. 
; PHELPS, C..The relation of trauma. to cancer for- 


mätion. Anh. Surg., 1910, 57, 609-635. 


. Prsrocent, G. Cancer and trauma. Policlinico, 


1923, 30 (sez. chir.), 83-112... 
Hypernephroma after accident. 
‘Deutsche med. W chnschr., 1923, 49, 384-385. 
E. Geachwulet und Trauma: 
Deutsche Ztschr. f. Chir., 1926, 199, 1-10. 
Scuap, M. Zur Frage der Bedeutung. des ein- 
maligen Traumas fiir die Entstehung des 
Krebses, und den Verlauf des Leidens. Ztschr. 
f. Krebsforsch., 1930, 32, 43-52." 
SEBESTYÉN, J. Traumatic sarcoma: of bone. 
Arch. f. klin. Chir., 1925, 136, 716—738. ` 
SLYE, M. Interrelation between hereditary pre- 
disposition and external factors in causation 
of cancer; neoplasms in mice at site of gross 
traumas. Ann. Surg., 1931, 93, 40-49. 
STEWART, F. W., and Copgnanp, M. M. Neuro- 
genic sarcoma. ' Am. F. Cancer. 1931,15, 1235- 


. _ 1320, 


37- 


39- 


41. 


- THIEM, - CARL. EAE der Unfallerieane 


kungen auf Grund artzlicher RA 
Second edition. F. Enke, Stuttgart, 1909, p 


589. i 


. TROELL, A. Trauma und Knochensarkom: Vir- 


chow’s Arch. f. path. Anat., 1932, 28}, 550-574. 
Vircuow, R. Die krankhaften Geschwiilste. A. 
Hirschwald, Berlin, 1863, p. 35. 


. Wers, H. G., and Cannon, P. R. Primary tar- 


` cinoma of lung following trauma. Arch. Path., 
1930, 9; 869-873. 

ZonpDEK, B. Ueber die. Homan da Hypo- 

. physenborderlappens; Follikelreifungshor- 
mon (Prolan A) und Tumoren. Kjin. Wchn- 


schr:, 1930, 9, 679-682. 





ag- 


By HOWARD P. DOUB, M.D. 
Department of Roentgenology, Henry Ford Hospital 
DETROIT, MICHIGAN 


HE relation of injury to disability of 

workmen has assumed an increasing 
importance during the past few decades. 
This is due partly to the speeding up of 
industrial work and the installation of 
labor saving machinery. The medicolegal 
aspect, however, has been brought to the 
forefront ky the gradual tightening of the 
workmen’s compensation laws. At the pres- 
ent time, nearly every disability is under 


suspicion of having been caused either by 


an accident or by the nature of the man’s 
work. The physician has been obtruded 
into this breach because of his special 
knowledge, not only in regard to the 
amount of disability present, but also as 
to what other anatomical and physiological 
‘processes might be factors in producing the 
disability in question. 

The relation of trauma to arthritis is an 
ever present question due to the wide- 
e occurrence of arthritis and to the 

ct that the exact etiology in any given 
case of arthritis is often very obscure. An- 
other disturbing factor is the fact that 
roentgen signs of arthritis may be present 
for long periods of time without clinical 
signs or symptoms. The words “traumatic 
arthritis” have come to mean those chronic 
changes in and around a joint after injury 
that resemble arthritis, such as synovial 
thickening, necrosis of the cartilage with 
narrowing of the joint space, and bone pro- 
liferation. This arthritis simulates the type 
which goes by the names hypertrophic, de- 
generative, osteoarthritis, and arthritis de- 
formans, depending upon the nationality 
of the writer. We prefer the name hyper- 
trophic arthritis and will so refer to it in 
this communication. This is not to imply 
that the atrophic type of arthritis cannot 
be produced. by some type of trauma, but 
it is not the usual sequence of events. 


Consideration of the general subject to- 


gether with the various theories as to the. 


anatomical joint changes which are fol- 
lowed by arthritis leads to certain ques- 
tions: (1) Can injury produce arthritis? 
(2) What type or severity of injury is neces- 
sary to produce these joint changes? (3) 
What is the time interval between the in- 
jury and the occurrence of joint changes? 
(4) Can the changes which occur after 1n- 
jury be distinguished from those which 
characterize the usual types of arthritis? 
(5) What effect, both temporary and per- 


manent, does injury produce on an already » 


existing arthritis? 

These questions are of great importance 
in medicolegal work where one is called 
upon for expert testimony. They are of par- 
ticular importance to the roentgenologist 
for it is by his examination that direct evi- 
dence is obtained as to the structural 
changes which may result in loss of func- 
tion. It is incumbent upon the roent- 
genologist, who desires recognition as a 
qualified expert witness, to make a thor- 
ough study of this subject. He should be 
well acquainted not only with bone and 
joint changes resulting from injury but 
with those changes resulting from dis- 
organization of the mechanics of the joint 
and those congenital anatomical anomalies 
which are so frequently present. 


= PATHOGENESIS OF HYPERTROPHIC 
ARTHRITIS 


Various theories have been evolved from 


- time to time to account for the underlying 


changes in the production of hypertrophic 
arthritis and much experimental work has 
been done in attempts to prove or disprove 
these theories. The principal theories re- 
late in general to vascular changeg, car- 
tilaginous changes, and bony chgnges. 


* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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Most of the experiments were conducted 
with a view of producing changes in one or 
more of these structures. 

The theory of ischemia as the etiological 
factor in hypertrophic arthritis was pro- 
pounded-by Wollenberg” who believed the 
changes to be secondary to a local arterio- 
sclerosis. In order to prove his theory, he 
ligated the blood supply of the patella and 
thereby obtained an overgrowth of it which 
he believed was due to the ischemia so pro- 
duced. Axhausen and Pels‘ repeated the 
work and ascribed the changes to car- 
itilaginous necrosis and not to ischemia. 
Recently, Goldhaft, Wright, and Pember- 
ton” repeated the experiments of Wollen- 
‘berg and obtained considerable overgrowth 
of the patella in every case after nine or 
ten months. They state that their experi- 
ments, taken in conjunction with those of 
Wollenberg, admit of no doubt that at 
f least some of the characteristic changes of 
; arthritis can be produced by interference 
‘with the blood supply. 
uo Leriche* believes the osteocartilaginous 
ilesions to be of hyperemic origin and states 
that the hyperemia may be traumatic in 
origin. His description of the mechanism 
of production of these lesions is as follows. 


“Trauma of an articular region produces at 
this level a hyperaemic reaction. If this per- 
sists for longer than ten days, it results in 
synovial, osseous, and cartilaginous changes. 
In the synovia (if it is one of great size like the 
knee) it gives a real subacute aseptic synovitis 
with marked exudation of fluid, thus creating 
'a hydrarthrosis. In the bone it occasions active 
rarefaction, lacunar osteoporosis, which is evi- 
dent on x-ray plates. When rarefaction reaches 
the subchondral part, the cartilage becomes de- 
tached, shows nutritive troubles, and is even 
destroyed in some parts. Then we have what is 
‘called traumatic arthritis.” 


Goldhaft, Wright, and Pemberton state 
that’ Leriche’s principle that stasis of the 
circulation favors ossification is in striking 
_ agreement with the results of their work 
| quotdd above. 
, Caftilaginous changes have been the sub- 
“ject 


much experimental work to deter- 
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mine the rôle they play in the development 
of hypertrophic arthritis. Axhausen,? after 
doing considerable work on this subject, 
came to the conclusion that cartilage ne- 
crosis with the presence of devitalized car- 


tilage in the joint. was the cause of the 


arthritis. Keyt? studied the joint changes 
after the aseptic removal of pieces of car- 
tilage from the lower end of the femur. 
In some cases the operative defect healed 
with a smooth, shallow defect, and in others 
remained deep. Hyperplastic changes were 
usually found around the lower end of the 
femur, but were not necessarily in prox- 
imity to the operative defect. Changes were 
found also around the tibia and patella. 
These changes were not dependent on the 
presence of dead cartilage as no changes 
were noted in the good knee when pieces of 
cartilage were placed there. The author 
could not explain why, when two joints are 
subjected to the same trauma, one will 
heal normally and the other will show evi, 
dence of hypertrophic arthritis. 

Kroh,” in order to test the mechanical 
function theory, resected one condyle of 
the femur in rabbits and produced changes 
similar to arthritis in the joint. Thiseis 
hardly a fair test, however, as he produced 
surgical injury of both cartilage and bone 
as well as faulty mechanics of the joint. 
Keyt! tested the mechanical theory by pro- 
ducing knock-knee in young rabbits by 
forcible bending of the knees outward at 
weekly intervals. In seven rabbits which 
grew to adult life, there was definite chronic 
hypertrophic arthritis. It was believed, 


however, that the arthritis was produced 
‘by disorganization of the joint, or cartilage 


and bone injury, and not to faulty me- 
chanics in weight bearing. 

Numerous investigators, stimulated by 
Axhausen’s work, have attempted to pro- 
duce arthritis by the introduction of vari- 
ous chemicals into the joint space, but it 
is impossible in these cases to state defi- 
nitely which anatomical injury produced 
the arthritis, due to.the various tissues 
affected. However, Burckhardt,’ in addi- 
tion to the chemical injury, immobilized 
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the joints in some of his animals. He ob- 
tained the usual arthritic changes in the 
animals which used the joints, but in those 
with immobilization, the cartilage re- 
mained for a longer interval and was gradu- 
ally replaced by connective tissue and 
tended to produce a picture similar to 
atrophic arthritis. Vili were found in the 
used joints and pannus in the immobilized 
joints. He believes that hypertrophic ar- 
thritis is a regeneration phenomenon due to 
cartilaginous i injury. 

Other investigators have employed vari- 
ous experimental means to accomplish the 
same result. Fisher applied radium di- 


rectly to the joint surfaces. Wehner?! re- 


sected the patella, and Klinge” injected 
egg white into the knee joint. These, how- 
ever, accomplish the same result in a dif- 
ferent manner, except that Klinge’s experi- 
ments lead us to believe that he depended 
upon an anaphylactic reaction as other 
joints in the body were similarly affected. 

From the review given above, it is evi- 
dent that many theories have been ad- 
vanced to account for the origin of hyper- 
trophic arthritis, and that most of them re- 
late to some form of trauma, either physi- 
cal or toxic, or both. Much of the experi- 
mental work reported could produce in- 
jury to a number of the joint structures and 
should not be cited to prove a theory that 
accounts for the production of hypertro- 
phic arthritis by injury to a specific joint 
structure. 


CLINICAL OBSERVATIONS 


The question as to whether injury can 
produce arthritis is indeed an important 


one, and various facts and opinions must 


be considered in arriving at an answer. 
Fisher" states that, “osteo-arthritis does 
not constitute a disease sui generis, but 
rather the series of physiological or patho- 
logical changes that occur in a joint when 
it is subjected to prolonged or oft-repeated 
injury, either mechanical or toxic, but of a 
moderate degree of intensity.” He also 
states that in traumatic or localized osteo- 
arthritis, trauma appears to form the main 


or even the sole etiological factor, and does 
not constitute merely a predisposing etio- 
logical element. Where trauma is the direct 
etiological factor, he believes it to be due 
to frequently repeated traumata, while in 


those cases where trauma is the predispos- 


ing cause, it is more likely to be caused by 
a solitary contusion. 

Holm?’ follows Leriche’s theory some- 
what. He states that in a simple trauma of 
the knee there is first a hyperemia with 
congestion of the periarticular structures 
and synovia. If there is a severe injury, an 
exudation and hydrarthrosis forms which 
may disappear. If, however, this persists 
and is not absorbed, important modifica- 
tions result. The bone becomes osteopo- 
rotic, the cartilage disintegrates, the syno- 
vial membrane becomes thickened and. 
shows islands of cartilage formation;. the 
periosteum lays down bone, and the general 
picture is that of deforming arthritis. 

Kreuscher® says that continual injury 4 
causes injection of the synovial membrane 
and cartilaginous surfaces followed by a 
serous effusion. Continuation of the trauma 
results in hemorrhage into the joint with 
tissue reaction and edema of the capsule. 
The joint is swollen and painful, but clears 
up if rest is instituted at this stage. If 
trauma continues, a definite fibrillation oc- 
curs with erosion of the surface cartilage 
and with villous degeneration of the edge of 
the synovial membrane. These changes are 
not uniform throughout the. joint, but 
erosion may be seen atone place and over- 
growth at another. 

Axhausen? believes that the injury must 
be severe enough to cause damage to the 
cartilage in order to produce arthritis de- 


formans. He believes that hemarthrosis 


cannot be the cause of arthritis deformans, 
but that it can produce changes in the cap- 
sule and synovia by organization of the 
fibrin followed by fibrosis and contractures. 
He states that it is well known that patients 
with arthritis deformans react to,slight 
trauma with the production of effusidh into 
the joint. 

Engelhardt® also states that a definite 
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injury to the cartilage is necessary to pro- 
duce arthritis deformans. It is not due to 
the injury of the cartilage itself, but is due 
to loss of elasticity of the cartilage second- 
‘ary to circulatory disturbances. Small su- 
perficial cartilaginous necroses are second- 
'ary in nature and are not responsible for 
the development of the arthritis deformans 
which develops at the site of deeper necrot- 
ic cartilage. 
' “Schmidt® believes that injury to the 
‘joint followed by exudation and failure of 
absorption of the deposit of fibrin can lead 
: to proliferation of the synovia and second- 
‘ary changes in the joint cartilage. Graes- 
_sner'® also believes that hypertrophic ar- 
thritis may be a secondary result of trauma. 
In discussing this matter Blencke® states 
that in the development of traumatic ar- 


- thritis, a traumatic genesis can be accepted 


only when trauma was applied directly to 
the affected joint and was of sufficient 


` severity to cause definite changes in the 
. cartilage of the joint which is then fol- 
- lowed, secondarily, by deforming changes. 


Zollinger? is of the opinion that necrosis 
of cartilage does not necessarily lead to the 
typical findings of hypertrophic arthritis. 
It is likely to occur only in those cases in 
which there is very marked injury to the 
cartilage and blood vessels with long- 
standing disturbance of nutrition. Hemar- 
throsis in an otherwise normal joint cannot 
-be considered as the cause of hypertrophic 
arthritis. Sonntag?” states that the most 
common causes of cartilage damage are 
intra-articular fractures and dislocations, 
ligamentous tears, displacement or tear of 
the menisci, or breaking off of pieces of the 
cartilage itself.. 

Key*® states that the following types of 
injury may produce traumatic arthritis: 
(1) single severe injury to cartilage; (2) 
repeated mild injury to cartilage; (3) dis- 
organization of the mechanics of the joint; 
(4) abnormal function in a joint on ac- 
mj of bony deformity so that use brings 
about repeated injury to the j join t sutrhipe 
(5) etadual deformity in a joins 
of abgormal pressure. 4 





Relation of Trauma to Arthritis 29 


All of these types of injury, however, re- 
solve themselves into the first two types. 
Any type of deformity, foreign body, occu- 
pational trauma, infection, etc., that can 
produce cartilaginous injury may be fol- 
lowed by reactionary changes which are 
commonly called traumatic arthritis. 

The earliest joint changes seen by Ewald” 
occurred in a knee six weeks after injury. 
This was known to be normal previous to 
injury. Sonntag” believes that arthritis can 
occur as early as four weeks after injury or 
may be delayed for years. It uqually takes 


from three to six months. to show clinical: 


and roentgenological signs. Schmidt* states 
that arthritis due to static deformities usu- 
ally does not occur later than two years 
after injury and that changes occyrring 
many years later are to be disregarded. In 
the opinion of Zollinger, the more severe 
the injury, the earlier will be the arthritic 
changes, and vice versa. Axhausen,? after 
considering this question, concludes thas 
one cannot set up hard and fast rules but 
that on the basis of clinical and roent- 
genological considerations, one must Judge 
each case. 

The progressive development of trat- 
matic arthritis is quite similar to the 
changes seen in hypertrophic arthritis. In 
the early stages there is injection of the 
synovia and cartilaginous surfaces, and 
frequently a serous or bloody effusion is 
present. The joint is swollen and painful. 
If progression occurs, the articular sur- 
faces become roughened and there is edema 
of the capsule. In the later stages both show 
disappearance of the joint cartilage, thick- 
ening and fibrosis of the capsule, synovial 
hypertrophy, and the production of os- 
teophytes around the articular margins. 
Roentgenologically there is little difference 
to be seen between the two kinds of arthri- 
tis unless there has-been demonstrable bone 
change at the time of injury or unless there 
is some structural deformity of the part. 

Hypertrophic arthritis tends to be gen- 


ņ eralized and to have a gradual onset in the 
Na 
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there must be a history of a definite injury 
or some long continued trauma to this par- 
ticular joint. 

The question of whether injury can cause 
an aggravation of an already existing ar- 
thritis is one that requires considerable 
study. One must distinguish between the 
acute symptoms that would naturally fol- 
low an injury to any joint whether arthrit- 
ic or not, and the more lasting symptoms 
that might indicate that the course of an 
already existing arthritis had been ac- 
celerated. . 

Blencke® believes that injury may ag- 
gravate an already existing arthritis and 
that this may occur with a less severe in- 
jury than is necessary to produce arthritis 
in a normal joint. Engelhardt,’ however, 
states that the same fundamental factors 
are present as in the case of a normal joint 
and that the injury must be just as severe 
as if the Joint were normal. Zollinger*® also 


. believes that arthritis can be aggravated 


by trauma but that one must differentiate 
carefully between temporary acute pain- 
fulness and permanent aggravation. Sonn- 
tag® and Graessner are of the opinion 
thfat the injury must be of such magnitude 
as to be sufficient to cause arthritis in a 
healthy joint. 

One must be very exact in considering 
the previous state of the arthritis in order 
to judge if the disability has increased. 
A number of follow-up examinations over 
a period of a year or more may be necessary 
in order to determine whether there is any 
increase in the permanent disability. In 
many cases there will be an acute syndrome 
with swelling of the joint, pain, limitation 
of motion, and muscular atrophy which, 
however, clears up after varying periods of 
time and leaves no appreciable increase in 
disability. 

DISCUSSION 

From the results of the experimental 
work and the clinical opinions quoted 
above, it is quite evident that certain 
pathological changes in and around Joints 
may follow injury. The relation between 
these changes and hypertrophic arthritis 
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is, however, not so clear cut. There is con- 
siderable question as to whether these 
changes should go by the name of traumat- 
ic arthritis inasmuch as the word arthritis 
is associated in the popular mind with a 
chronic progressive disabling malady affect- 
ing the entire body. The reaction of a joint 
to injury, on the other hand, is usually a 
local condition and is more or less station- 
ary in its development after a varying time 
interval. We raise the question of whether 
it would not be better to call these joint 
reactions which follow injury by some such 
name as chronic traumatic Joint reactions 
unless we are willing to admit that trauma 
is the principal etiological factor in hyper- 
trophic arthritis. However, in view of the 
generally accepted use of the term “‘trau- 
matic arthritis,” we have employed it in 
this communication. 

It has been shown that these arthritic- 


like changes can be produced by either a 


single severe injury or by repeated lesser 
injuries. These may be produced by in- 
juries such as intra-articular fractures, dis- 
locations, injury to the cartilage or even to 
the soft parts. A good example of the 
pathology produced by chronic mild trauma 
is that of baseball pitcher’s elbow as re- 
ported by Kreuscher. At operation he 
found changes very similar to hypertrophic 
arthritis. There was cartilaginous destruc- 
tion combined with osseous proliferation 
and partial fixation of the joint. 


Many authors believe that injury to car- 


tilage is the underlying change in the pro- 
duction of traumatic arthritis and that the 
injury must be severe enough to produce 
cartilaginous injury if it is to be followed 
by traumatic arthritis. Arthritic changes, 
however, do not always occur when car- 
tilaginous damage is produced and in those 
cases where immobilization 1s an added 
factor the process is much slower and there 
may be restoration of the original condi- 
tion. This led Burckhardt’ to the conclu- 
sion that hypertrophic arthritis ey to 
regeneration after cartilaginous injur¥ and 
is modified greatly by use or disuse of the 
joint. 
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The minimum time interval between in- 
jury and the development of the so-called 
traumatic arthritis has been given as four 
weeks. This, however, seems questionable 
and the usual time interval will be found 
to be from three to six months, and may 
be one year or longer. Many factors enter 
into this and it is difficult to lay down any 
definite time limit. It should be stated, 
however, that arthritis occurring several 
years after injury, with a long intervening 
normal period, should be looked upon as 
probably of non-traumatic origin and other 
causes should be sought. 

' In comparing hypertrophic arthritis and 
traumatic arthritis, one must remember 
that the word trauma as used here is a 
broad term and applies to mechanical in- 
f lyury and also to that more intangible form 
‘known as toxic injury. The mechanical 
iform of injury may be a single severe in- 


| jury which may or may not have been dis- 


'abling at the time, or it may refer to static 


' stresses and -strains which produce long 
‘continued minor traumata to the joint. 


Evans? points out that many of these un- 


‘due stresses are produced by bodily con- 


ditions such as bad posture, obesity, and 
abnormal bodily metabolism. The spine is 
especially liable to show the effects of such 
types of strain, but unfortunately, the same 
roentgen findings are present in cases of 
hypertrophic arthritis of the spine, except 
that in hypertrophic arthritis they are 
likely to be more generalized. It is quite 
evident that hypertrophic arthritis and 
traumatic arthritis are similar roentgeno- 
logically, and that to differentiate them one 
must have recourse to the history and 
physical examination in addition to the 
films. . 

In the experimental work reviewed above 
the results are- fairly constant and show 
that following a certain standard injury one 
may expect typical joint reactions in most 
of the animals. However, when one at- 
tempts to evaluate industrial injuries many 
‘comyflications are encountered. The in- 


' . Juries are varied and range from those 


which appear, on the surface, to be fig- 
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ments of the imagination to those which 
produce marked structural deformities. 
One must also consider the previous state 


of health especially from the standpoint of . 


joint disability. A very careful history and 


complete physical examination, including 


the spine, are necessary. The roentgen ex- 


amination, of course, is of paramount im- 


portance because by means of it the vari- 
ous changes can be shown which anatomi- 
cally determine normal or disturbed func- 
tion of the part. In a typical case of hyper- 
trophic arthritis the pathology represented 
is that of cartilaginous destriction, in- 
creased density of the articular surfaces 
with marginal osteophytes, and thickenmg 
of the pertarticular structures. These path- 
ological changes are delineated more clearly 
on the roentgen film than by any other 
means at our command. One must be ex- 
tremely careful about interpreting these 
physical changes into clinical symptoms as 


it is a well-known fact that many cases 


have been seen who have had these changes 
to a rather marked degree without ex- 
periencing any noticeable disability or sub- 
jective symptomatology. From a medico- 
legal aspect, there are various criterésa 
which must be considered. If a joint dis- 
ability is to be considered of traumatic 
origin, then an injury severe enough to pro- 
duce cartilage damage must have been ap- 
plied directly to the joint in question or it 
must be shown to have been caused by 
articular stress from structural deformity 
elsewhere. Proof of adequate injury must 
exist as all factory workers receive minor 
traumata. Generalized bodily injury 1s not 
considered an etiological factor in traumat- 
ic arthritis. . 
Zollinger”? is skeptical as to the prev- 
alence of traumatic arthritis and makes 
the pertinent remark that workmen al- 
ways develop arthritis from injury while 
housewives develop it in the ordinary 
course of work without.a history of injury. 
In his clinic, out of 124,000 cases with the 
same type of injury, they were able to es- 
tablish a relation between trauma and 
hypertrophic arthritis in only 18 cases. 


a 
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Before making a diagnosis of traumatic 
arthritis, it would seem that certain criteria 
sħould be complied with and these might 
be summarized as follows: 


(1) There must be proof of injury and of 
its severity. 

(2) The injury must have been applied 
directly to the joint in question. 

(3) Information must be obtained asto 

the previous function of the joint in ques- 
tion. 
_ (4) The time interval between injury 
and occursence of pathological changes 
must be within the generally accepted 
limits. 

(c) There must be clinical and roent- 
genological evidence of pathological tissue 
changes. 


The question of aggravation of an al- 
ready existing arthritis by trauma is one 
in which there is not at present a uni- 
formity of opinion. It is generally accepted, 
however, that an injury of such magnitude 
as to produce arthritis in a normal joint 
will cause aggravation in one already show- 
ing arthritic changes. 

„Considerable care must be taken to dis- 
tinguish between acute painfulness of the 
joint after injury and the more permanent 
changes that might indicate exaggeration 
of previously existing changes. In estimat- 
ing disability one must determine how 
much disability existed before injury oc- 
curred, and compensation paid only until 
the previous state of use of the joint has 
been restored. ` 

The roentgenologist is in considerable 
demand as an expert witness in cases such 
as these, and in fairness to himself and the 
contending parties, should not allow him- 
self to become involved in the non-roent- 
genological aspects of the case unless he is 
also a qualified clinician and has had the 
opportunity to thoroughly examine the 
patient. He should be able to state, from 
the study of his films, whether there are 


tissue changes present, such as are seen in 
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cases of arthritis, bone reactions from in- 
jury, or deformities which might cause im- 
pairment of function. In cases which are 
negative for any evidence of bone or soft 
tissue change, he is justified in concluding 
that there is no roentgenological evidence 
of impairment of function. This does not 
mean to imply, however, that there may 
not be pain with disability in cases with 
slight changes. Fisher“ states that “It 1s 
impossible to estimate the probable sever- 
ity of pain and other disability from the 
degree of osteo-arthritis present.” He be- 
lieves, moreover, “that in the absence of 
clinical signs and with an equivocal x-ray, 
a diagnosis of osteo-arthritis should only be 
made with the utmost diffidence; secondly, 
that in any given case x-ray evidence of 
osteo-arthritis combined with an absence 
of clinical signs are insufficient grounds for 
a ruling of total disability.” It is evident, 
therefore, that the clinical aspects are ex- 
tremely important and must always be 
evaluated in determining the amount of 
actual disability in these cases. 


SUMMARY 


1. Injury of sufficient severity to pro- 
duce damage to cartilage is often followed 
by chronic tissue changes which are called 
traumatic arthritis. | 

2. It is difficult to distinguish these 
changes on the roentgenogram from those 
seen in cases of hypertrophic arthritis. 

3. These joint reactions after trauma 
usually occur from three to six months 
after injury, but may be delayed for a year 
or more. | 

4. Aggravation of a pre-existing arthri- 
tis by trauma is to be assumed only after 
injury of sufficient intensity to cause 
changes in a normal joint. 

5. Criteria for diagnosis of traumatic 
arthritis are outlined. 

6. Consideration is given to the medico- 
legal aspects of the subject.* 


* For discussion see page 49. | 


o@ 


Vor, XXX, No. 1 


Relation of Trauma to Arthritis 45° 


REFERENCES 


1. Arevoul, E. Arthritic deformities from the point 
of view of compensation. Riforma med., 1930, 
46, 579. 

(2, Axuausen, G. New research on the rôle of car- 
tilage necrosis in the pathogenesis of arthritis 
deformans. Arch. f. klin. Chir., 1914, 104, 
301-346. 

3. Axaausen, G. Arthritis deformans. Monatschr. 

= f. Unfallh., 1926, 33, 245. 

_4. AXHAUSEN and Pets, I. Experimental work on 
the origin of arthritis deformans. Deutsche 

oo Ztschr. f. Chir., 1911, £70, §15-531. 

| 5. BLeNncKe, A. The relationship between arthritis 
deformans and injury. Arch. f. OUP: 1930, 
29, 26-66. 

6. Bonn, R. Arthritis deformans occurring artes 
trauma to the hip joint. Arch. f. klin. Chir., 
1924, 729, 686-699. 

7. BurckHARDT, H. Experimental research on the 
relation of joint function to arthritis defor- 
mans. Arch. f. klin. Chir., 1924, 1372, 706-763. 

8. ENGELHARDT. Theses regarding mediolegal ob- 
ligation in arthritis deformans. Ztschr. f. 
orthop. Chir., 1930, 53, 223-229. 

g. Evans, W. A. Roentgen findings as evidence in 

| medico-legal cases. 7. Michigan M. Soc., 1931, 

| 30, 329-339. 


10. Ewaxp, P. Limited acknowledgment of arthritis 


deformans as due to accident. München. med. 
Wehnschr., 1926, 73, 360-362. 

1r. Ewan, P. Can dicta be established in the ques- 
tion of arthritis deformans and injury. Monat- 
schr. f. Unfallh., 1929, 36, 173-177. 

12, FISHER, A. G. T. A contribution to the pa- 
thology and etiology of osteo-arthritis. Brit, 
F. Surg., 1922, 10, 52-80. 

13. Fisuer, A. G. T. Experimental production of 
acute and chronic arthritis and articular neo- 
plasm by radium. Brit. M. F., 1927, I, 319- 

321. 

14. Fisuer, A. G. T. Chronic (Non-Tuberculous) 

Arthritis. The Macmillan Co., New York, 
1929. 

15. Gotpuarr, A. D., Wricut, L. M., and PEM- 
BERTON, R. The production of hypertrophic 


16. 


Py. 


18. 


19. 


2I. 


22, 


_ 23. 


24. 


25. 


26. 


27. 
28. 


29. 


30. 


arthritis by interference with the blood supply. 
Am. F. M. Sc., 1930, 780, 386-397. 

GRAESSNER, R. Arthritis deformans and injury. 
Monatschr. f. Unfallh., 1926, 33, 252. 

Horm. Consideration of the post-traumatic ar- 
thritides. Ann. de méd. phys., 1930, 23, 145- 
148. 

Key, J. A. Traumatic arthritis and the mechani- 
cal factors in hypertrophic arthritis. 7. Lad. 
E9 Clin, Med., 1930, 75, 1145-1160. 

Key, J. A. Experimental arthritis; the changes 

. in joints produced by creating defects in the 
articular cartilage. 7. Bone € Joint Surg., 
1931, 73, 725-739. 


. Key, J. A. Traumatic arthritis. Arch. Phys. 


Therapy, 1931, 12, 550-556. 

Kuines, F. Experimental production of arthritis 
deformans. Verhanal. d. deutsch. path. Gesell- 
sch., 1931, 26, 216-225. 

Kreuscuer, P. H. Osteoarthritis, traumgtic, of 


the elbow igs) special variety, baseball . 


pitcher’s elbow. 
897-905. 

Krom, F. Experimental arthritis deformans. 
Deutsche Ztschr. f. Chir., 1909, 99, 425-443. 

Lericue, R. The problem of osteo-articular dis- 
eases: of vasomotor origin. J. Bone €93 Foint 
Surg., 1928, 70, 492-500. 

Moutoncuet, P. Examples of arthritis de- 
formans of traumatic origin. Bull. et mém Soc. 
nat. de chir., 1931, 57, 817-825. 

Scumipt, G. W. Secondary arthritis deformfins 
and injury. Monatschr. f. Unfallh., 1929, 36, 
177-182. . 

Sonntac. Arthritis deformans and injury. 
Deutsche Ztschr. f. Chir., 1930, 227, 222-235. 
WeuNER, E. The significance of abnormal me- 
chanical function in the pathogenesis of ar- 
thritis deformans. Deutsche Ztschr. f. Chir., 

1923, 780, 201-233. 

Wotvenserc, G. A. Etiology of arthritis de- 
formans. Arch. f. Orthop., 1909, 7, 226-234. 
ZOLLINGER, F. Contribution to the question of 
the traumatic development of arthritis de- 

formans. Arch. f. Orthop., 1929, 27, 166~237. 


. Clin. ÑN. Amer., 1926, 6, 


w 


Jury, 1933 


LOCAL BONE ATROPHY* 


By J. ALBERT KEY, M.D. 


ST. LOUIS, MISSOURI ` 


A. of bone may be general or 
local. General bone atrophy is chronic 
in character and_-affects the entire skeleton. 
It is caused by a lack of calcium in the food 
or by some abnormality in the calctum me- 
tabolism. Local bone atrophy may be acute 
or chronic and involves only the bones in a 
given portion of the body and is due to 
some local cause, and occurs in animals on 
an adequate calcium intake and with a nor- 
mal calcium metabolism. 

The atrophy is said to be eccentric when 
the bone is approximately normal in size 
and concentric when the bone is smaller 
than hormal. The marrow canal of a long 
bone is increased.in diameter in eccentric 
atrophy and is decreased in diameter in 
concentric atrophy. Eccentric atrophy is 
the result of resorption of part of the bone 
and in a long bone the cortex is not as 
thick as normal. Concentric atrophy is the 
result of retardation of growth and is 
caused by prolonged eccentric atrophy in a 
grewing bone. In a long bone with con- 
centric atrophy the thickness of the cortex 
depends upon the recent functional past of 
the bone. If the bone has been subjected 
to approximately normal use the cortex 
will be thick, but if the bone has been used 
relatively little the cortex will be thin. 

It is further to be noted that eccentric 
atrophy is a temporary condition and the 
bone tends to return to normal after the 
cause of the atrophy ceases to act, but that 
concentric atrophy of any considerable de- 
gree tends to be permanent and if a grow- 
ing bone is permitted to remain atrophic 
over a prolonged period so that growth 1s 
definitely retarded, it will tend to remain 
small throughout the life of the animal and, 
if the cause of the atrophy ceases to act, na- 
ture will attempt to compensate for the 
small size of the bone by increasing the 
thickness of the cortex. 


ATROPHY OF DISUSE 


To the physiological chemist the skeleton — 
is the great calcium reservoir of the body, 
but to most of us the bones are the sup- 
porting structures which give strength and 
rigidity to the body, and their chief func- 
tion is passive in that it consists of resisting 
mechanical forces. Generally speaking, 
function within physiologic limits, alter- 
nating with periods of rest, tends to cause 
a living organ to increase in size while lack 
of function tends to result in atrophy. Con- 
sequently, if a bone is not subjected to 
mechanical forces its function is lessened 
and we would expect the bone to atrophy 
from disuse. 

As yet we have no satisfactory explana- 
tion as to why a bone which is not used 
tends to become resorbed. We do not even 
know whether the change in the bone is the 
result of increased resorption or of de- 
creased formation of new bone. In order to 
view the problem in its proper perspective 
we must consider briefly the part which the 
skeleton plays in the metabolism of cal- 
cium. As a certain amount of calcium 1s ex- 
creted this calctum must be obtained from 
the food if calcium equilibrium is to be 
maintained. Sherman has shown that the 
normal adult human being requires 0.45 
gm. of calcium daily and if this amount of 
available calcium is not present in the diet 
the calcium balance becomes negative. That 
is, more calcium is excreted than is ingested. 
This excess of calcium is withdrawn from 
the skeleton and this element can be with- 
drawn from the bones whenever needed by 
the general metabolism and is withdrawn 
whenever the calcium balance is negative. 
It is thus evident that a negative calctum 
balance leads to progressive generalized 
bone atrophy and if it were possible to 
maintain an animal on a negative calcium 
balance long enough the bones would 


* From the Department of Surgery of the Washington University School of Medicine, St. Louis, Missouri. Read at the Thirty- 
third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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tend to become completely decalcified. 

If our histological criteria are reliable we 
may assume that even in an adult animal 
in a state of calcium equilibrium some re- 
sorption and some deposition of bone are 
constantly going on. This means that some 
of the ingested calcium is deposited as new 
bone, while some of the excreted calcium is 
withdrawn from the bone. There is thus a 
constant exchange of old for new calcium 
by an animal in a state of calcium equilib- 
rium. Ít is, however, not possible to state 
whether a large or a small percentage of the 
ingested calcium is thus exchanged. Nor 
have we discovered how this exchange is 
regulated. The chemist would naturally ex- 
pect this exchange to be regulated by chem- 
ical reactions and chemists have sought in 
vain for a satisfactory explanation of either 
the resorption or the deposition of bone in 
an adult animal ina state of calcium equi- 
librium. 

Likewise, there is no satisfactory chem- 
ical explanation of the local atrophies 
which orthopedic surgeons are constantly 
encountering in their patients. Since no 
satisfactory chemical explanation is at 
hand we must assume that the deposition 
and resorption of bone depend upon the 
activity of living cells and that these cells 
can react to mechanical forces. We do not 
know how the exertion of mechanical force 
upon a bone can serve as a stimulus to the 
cells which control the formation of new 
bone, but experimental and clinical evi- 
dence indicate that new bone is formed in 
response to mechanical stimuli and is not 
formed in normal tissues if the mechanical 
stimuli are absent. 

The evidence at hand also indicates that 
some bone resorption is constantly going 
on even in a normal adult animal on a nor- 
mal diet. If it is true that new bone is not 
formed in the absence of mechanical stim- 
uli, then atrophy of disuse may be simply 
the result of the normal bone resorption, 
since the maintenance of a normal bone 
structure depends upon an equilibrium be- 
tween the normal rate of resorption and the 
deposition of new bone. However, it is 
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quite possible that disuse results in an in- 
crease in the rate of resorption and micro- 
scopic observations on bones which are un- 
dergoing atrophy from disuse suggest that 
this may be true. 

The degree of the atrophy varies directly 
with the degree and duration of the inac- 
tivity, and Grey and Carr! and Allison and 
Brooks! have shown that so far as the bone 
is concerned it makes practically no dif- 
ference whether the inactivity is due to en- 
forced rest in a plaster-of-Paris cast or to 
muscle paralysis and that the presence or 
absence of sensory nerves to the part does 
not influence the condition of the bone. 

The mechanisms by which this resotp- 
tion is accomplished have been discussed 

elsewhere (Key®*) and will not be repeated 
here. Suffice it to say that halisteresis does 
not occur in local bone atrophy and that 
the resorption is largely lacunar in type and 
that the lacunae contain osteoclasts. In 
atrophy of disuse the entire bone suffers 
and there is a gradual decrease in the size 
of the trabeculae and in the thickness of the 
cortex. As the atrophy continues to pro- 
gress many trabeculae disappear entirely 
and the cortex may eventually become 
as thin as a sheet of heavy writing paper. 
This is not in accordance with the findings 
of Bauer, Aub,and Albright? who found that 
the bone trabeculae disappeared first and 
that the cortex suffered relatively little. 
However, the atrophy studied by these au- 
thors was due to lack of calcium in the food 
while the atrophy which we are considering 
is due to disuse and occurs regardless of the 
amount of calcium supplied to the organ- 
ism. The discrepancy between their ob- 
servations and the findings in both experi- 
mental and clinical atrophy of disuse may 
be explained by the fact that their animals 
were constantly using their extremities. 
As a result, that part of the bone was re- 
sorbed which could be spared while the 
cortex, which was being subjected to the 
mechanical forces incident to normal use, 
remained almost intact. This may be ex- 
plained by assuming that function caused 
new bone to be formed in the cortex to re- 
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Kic.@. Extreme concentric atrophy of disuse at the right knee joint in a gir! sixteen years of age. This patient 
bad spent the past four years in a tuberculosis sanitarium on a high calcium diet with this extremity ım- 


mobilized by traction. 


place that which was resorbed. If this oc- 
curred we should expect the shafts of the 
long bones to be stained with madder. But 
in their experiments the shafts of the long 
bones were stained very slightly. Conse- 
quently, I interpret their results as evi- 
dence that function tends to prevent re- 
sorption of bone even when the animal is 
on a negative calcium balance and that 
atrophy of disuse is probably due to in- 
creased resorption plus decreased new bone 
formation. 

In the roentgenogram simple atrophy of 
disuse is first visualized as a diffuse de- 
crease in the density of the involved bones. 
This is especially evident in cancellous 
bones and in the ends of long bones. As the 
rarefaction progresses the trabeculae stand 
out more clearly and the dense areas of the 
bones decrease in size. With further atrophy 


changes in the cortex become visible and 
the trabeculae decrease in number so that 
the intertrabecular spaces become larger 
than normal. This is due to the gradual dis- 
appearance of many trabeculae. With ex- 
treme atrophy the cortex becomes progres- 
sively thinner and the trabeculae largely 
disappear so that a bone may appear as a 
faint shadow surrounded by a very thin 
cortical line enclosing a relatively small 
number of very faint trabeculae (Fig. 1). 
In simple atrophy of disuse there is no 
tendency for marked resorption to occur in 
localized areas and the mottling which oc- 
curs in acute atrophy is not seen. 


ACUTE BONE ATROPHY 


Acute bone atrophy may be divided into 
two groups: In one the atrophy occurs as a 
result of local inflammation or injury and 
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tends to disappear as soon as the cause is 
removed. The other is the so-called acute 
traumatic bone atrophy of Sudeck, and in 
this type the atrophy occurs after an injury 
and tends to persist over a considerable 
period of time. 

The acute atrophy is partly due to disuse 
because the inflammation or injury inter- 
feres with the function of the part. How- 
ever, observations on experimental animals 
and human subjects indicate that the bone 
atrophy progresses much more rapidly in 
injured or inflamed limbs than it does in 
normal limbs which have been paralyzed 
or immobilized in a plaster-of-Paris cast. 
These observations also indicate that the 
atrophy progresses more rapidly in acute 





Fic. 2a. Marked acute atrophy due to gonorrheal 
arthritis, duration three months. 
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Fic. 24. Same as Figure 2a. Anteroposterior view. 
The arrow points to what appears to be a deposit 
of calcium in the soft tissues. 


infections than in chronic infections and in 
severe injuries than in minor injuries. 

As yet we have no satisfactory explana- 
tion for this rapid resorption of living bone 
in the vicinity of an infection or injury. 
It is usually ascribed to the local increase 
in circulation which is brought about by 
the injury or infection. However, it can be 
accepted that thoracic or lumbar sympa- 
thectomy causes an increase in the circula- 
tion in the affected extremity; yet I was 
not able to detect bone atrophy in the 
sympathectomized limbs of a series of cats 
upon which Dr. Robert Moore and I had 


performed these operations. The same ar- 
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gument holds against local heat as being 
responsible for the accelerated bone resorp- 
tion because sympathectomy causes an 
elevation of the temperature in the af- 
fected limb; yet I have some experimental 
evidence which indicates that local heat 
may increase the rate of atrophy of disuse. 
It is possible that acute bone atrophy | 





lic. 3. Acute atrophy in mid-tarsal region due to 
nonsuppurative arthritis of unknown etiology, 

e possibly low grade streptococcic infection. Dura- 
tion eight weeks. 


due to some unknown chemical change in 
theetissues. 


eA familiar and very striking example of 


acute bone atrophy is that which occurs as 
a result of gonorrheal arthritis. With an 
acute gonorrheal joint the bone resorption 
occurs very rapidly and a roentgenogram 
taken four weeks after the onset usually 
shows marked rarefaction of the 
the bones entering into the formation of the 
involved joint. 
those cases in which the disease 1s accom- 
panied by edema of the periarticular tis- 
sues with marked tenderness, pain and 
local heat ( (Fig. 2). The same is true of an 
acute pyogenic joint or of a fulminating 
pyogenic infection of the bone or in the 
soft parts around the bone. One occasion- 
ally sees an acute arthritis which is appar- 
ently infectious in nature and the clinical 
picture of which resembles very closely 
gonorrheal arthritis and in such cases we 
find the same type of acute bone atrophy 
as occurs in the acute gonorrheal arthritis 


(Fig. 3) 


ends of 


This is especially true of 
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Tuberculosis of bones and joints usually 
begins insidiously and progresses slowly. 
Consequently, the local bone atrophy, 
which is regarded as the earliest roentgeno- 
graphic evidence of this disease, tends to 
progress slowly. However, in certain acute, 





FıG. 4. Acute atrophy present three months after a 
severe compound fracture of both bones of the leg. 
This patient has been in a plaster-of-Paris cast 
during this period. 


fulminating tuberculous joints the bone 
atrophy may progress rapidly and be com- 
parable to that which occurs in an acute 
pyogenic infection. As the disease may con- 
tinue over a period of years and imposes 
long periods of disuse upon the extremity 
the bone atrophy may be extreme. Much 
the same ts true of the bone atrophy which 
is such a prominent feature in chronic 
atrophic (rheumatoid or proliferative) ar- 
thritis. 

In fractures the bone atrophy is largely 
the result of the disuse incident to the in- 
jury, but it is often acute in type and more 
marked than one would expect to occur 
from simple immobilization (Fig. 4). The 
acute bone atrophy which follows freezing 
or burning of an extremity resembles that 
which follows fractures and is probably due 
to the injury and infection rather than to 
any specific effect on the bone. 

Roentgenographically, acute bone atro- 
phy differs from the simple atrophy of dis- 
use in that it is more sharply localized to 
the area immediately adjacent to the in- 


., 
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' fection or injury and in that it is less uni- 


form in character. The bone frequently 
contains circumscribed areas of rarefaction 
in which the resorption has been greater 


than in the surrounding bone. This gives 
. the bone a mottled appearance. This mot- 
' tling is evidence of acute atrophy and in 


most instances occurs in the relatively 
early stages. Usually the roentgenogram is 
foggy or hazy and the outlines of the bones 


‘are not ‘sharply defined. This is due to the 


~ æ ew ance -— = 


local edema. and thickening of the soft tis- 
sues which are usually- present in acute 
bone atrophy. Very rarely small opaque 
masses may. be present in the soft tissues 
and the roentgenogram suggests that cal- 
cium salts may have been withdrawn from 


. the bone and deposited in the adjacent soft 
. tissue (Fig. 2). After the atrophy has been 


going on for a relatively long period of time 
and the resorption is very marked the 


: atrophy becomes diffuse and the roentgen 


' picture resembles that of prolonged simple 


atrophy of disuse. 


ACUTE TRAUMATIC ATROPHY OF SUDECK 


This is a rare condition which is usually 
called Sudeck’s atrophy because it was first 
adequately described by him in 1900.7 It 
may occur after a severe injury or it may 
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occur after a minor injury suchas a sprain or 
contusion of the knee'or ankle. After the in- 
jury the joint involved and the parts distal 
to it remain cold, cyanotic and painful. 
There is marked limitation of motion of 
the joints and this limitation of motion 
may be progressive. The roentgenogram 
shows an acute atrophy of the bone such 
as was described above and this may be 
well marked within a period of four weeks 
after the injury. This type of atrophy may ` 
persist over a period of many months, and 
lead to great disability and tg eventual 
ankylosis of the involved joints. Sudeck be- 
lieved that the acute atrophy was caused 
by some reflex neurotrophic phenomenon. 
A discussion of the various theories which 
have been advanced in an attempt to ex- 
plain Sudeck’s atrophy is given by Beck,’ 
but as yet we have no satisfactory explana- 
tion of the condition (Key’). 2 


CONCLUSIONS 


Chronic local atrophy of bone may occur 
from disuse and is not due to or markedly 
influenced by the calcium intake or calcium 
metabolism. Acute local atrophy of bone » 
is the result of disuse plus some as yet ufi- 
known local factor.* 


* For discussion see page 49. 
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THE ANATOMICAL BASIS FOR DISTURBED FUNCTION 
IN EVALUATION OF PERMANENT DISABILITY* 


By HENRY H. KESSLER, A.M., M.D., F.A.C.S. 


NEWARK, NEW JERSEY 


í | ‘HE enactment of workmen’s compen- 
sation has introduced new social obliga- 


tions for the physician. In addition to the 


management and treatment of accidental 
injuries he must prognosticate the effects 
of those injuries on the earning and work- 
ing capacity of the injured. These prognos- 
tications must be translated into mathe- 
matical percentages, since the compensa- 
tion paid to the injured is based on these 
percentages. 

The determination of the percentage of 
permanent disability following industrial 
accidents is an important function of the 
medical adviser to the Workmen’s Com- 
pensation Bureau. The amount of com- 
pensation that the injured worker receives 
depends upon these estimates. These de- 
terminations must be made by the ex- 
aminer in the larger number of cases, since 
the schedule rating in the law provides 
onPy for absolute disabilities such as com- 
plete paralysis or blindness, cases of ampu- 


tation, or total loss of use of a member. 


The partial disabilities which form the 


= larger number of cases are not described 


in the law, and it is the task of the ex- 


aminer to determine the disability resulting - 


from these injuries. 

It is the usual procedure in most com- 
pensation courts and commissions to have 
several physicians in the same cases esti- 
mate differently, and they often show dis- 
crepancies from zero to 100 per cent. In a 
recent case of a young woman with a frac- 
ture of the upper third of the femur with 
some shortening and limitation of the mo- 
tion of the knee, some disturbance of gait, 
the attending physician who treated her 
estimated a disability of 80 per cent loss 
of use of the leg; the insurance physician 
estimated 40 per cent; when the attending 
physician was asked just why he estimated 


go per cent, he replied, “For the same 
reason that the other physician estimated 
40 per cent; as a matter of fact, we are both 
guessing.” 

The methods in use throughout the 
United States differ. greatly. Earning ca- 
pacity, vocational utility, structural de- 
fect, cosmetic impairment are all given 
consideration in the different methods of 
rating. No universal standard has been ac- 
cepted although I have long advanced the 
recommendation that only functional dis- 
ability should be used as a basis of deter- 
mining disability. 

I believe that functional loss is the most 
readily adapted criterion and basis for es- 
timating disability, because it can be used 
for the purpose of measuring. And since we 
are asked to measure, here is something 
with which to measure. What can a limb 
do? How far can it move? One can see just 
how far the arc of movement is impaired. 
One can determine how far average muscle 
power is impaired. One can ascertain Just 
how far coordination has been interfered 
with. 

Now the word “function” Rites a 
little definition. Here again we may not all 
be meaning the same thing when we say 
function. Function to one may mean mo- 
tion; to another it may. mean coordination 
and it may also mean power, and to still a 
fourth it may mean the summation and the 
resultant of these three factors. 

If we take an extremity like the arm and 
define function, we will define it in these 
three physiological terms: movement ‘of 
the joints, power of the muscles and co- 
ordination and control from the brain 
through the peripheral nerves. 

A man with a very mild weakness in the 
arm following a nerve injury might have 
complete range of motion, yet due to the 


* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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marked impairment of power and impair- 
‘ment of coordination may be handicapped. 
‘Where joint motion is limited but a fairly 
good arc-of movement is retained, the in- 
Jured worker may have much more power 
Ithan others with even less limitation of 
i imotion. 

Any type of arthrometer which is fairly 
accurate should be used to measure range 
iof motion. For measuring strength we find 
| that the older method of using the spring 
dynamometer | is not very accurate because 


it depends upon the voluntary control of 
` the, patient. We find that it is very in- 


accuraté, because if there is no cooperation 


-on the part of the patient he can give you 


as little or as much as he wishes. Further- 
more, in testing out a large number of in- 


: dividuals, I have found such a wide varia- 


-a - 


tion that in one man who was practically 


. moribund and who was suffering from ex- 


tensive generalized tuberculosis with amy- 
loid changes of the liver and spleen, I ob- 


` tained the highest reading, while a truck 
' driver gave me the lowest reading. Neither 


m eee 
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of these was a compensation or a litigation 
case, We have had recourse to the Martin 
spring balance for our use. In 1916 this 
balance was used by Martin and Lovett in 
examining a large group of cases of in- 
fantile paralysis and they found it very 
effective, because it can be used to a large 
extent without expecting a great deal of 
cooperation on the part of the patient. By 
that I mean that it is used in such a fashion 
that it registers the resistance of muscle 
pull rather than a voluntary movement of 
muscle. 

Tests of coordination are many and 


varied. The psychologists, for the most 


part, have developed them. For a long time 
I, too, was under the illusion- that a right- 
armed man had a stronger arm in the right 
side than the left, but I have learned since 
that it is not so much strength that causes 
the difference between the two, but a dif- 
ference in coordination. The ability of a 
prize fighter to hit a targét, his opponent 
on the chin, with the right arm is due not 
so much to strength as it is to coordination. 
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There are a great many tests for deter- 
mining this peculiar aptitude or attribute. 
A very simple one is a peg hole test which 
depends upon the individual placing 28 or 
more little pegs in holes with one hand 
and counting the time-and comparing it to 
the other hand.. | 

With the use of apparatus to measure the 
range of motion of the joints of the arm, 
the power of the muscle groups and co- 
ordination, we now proceed to the deter- 
mination of functional disability. The up- 
per extremity is divided into two units or 
radicals, the arm unit or radicaf and the 
hand unit or radical. The functions of 
these two units are essentially different. 
That of the arm radical may be compared 
to the action of a compound lever, per- 
mitting the hand radical or grasping tool 
to gain access to objects. 

.Motion, power and coordination are de- 
termined for the arm radical in the follow- 
ing way. The arm is divided into three 


major joints: shoulder; elbow and wrist.” 


We ascribe arbitrarily a value of 33 1/3-per 
cent to each joint. We do not know—it ‘1s 
impossible to know, except’ for specific vyo- 
cational purposes—what the relative value 


of each joint is. We therefore have to resort _ 


to more or less arbitrary principles in es- 
tablishing a value for each joint. Let us say 
that the shoulder is restricted one-half its 


normal range. We ascribe, therefore, a 


value of one-half of 33 1/3 per cent, or 17 
per cent. This 17 per cent represents the 
loss of motion for the arm radical. 


The loss of strength is measured by the 


spring balance and is found to be 11 per 
cent and loss of coordination to be 7 per 
cent. 


Now, again, we do not know which of | 


these functional factors is most important 
and we do not know whether they ought to 
be -added or multiplied. We utilize the 
largest factor of functional disability as 
a factor of disability for the entire arm 
radical, and in this particular instance it 
will be 17 per cent. 

In evaluating the function of disability 


of the hand we realize that the hand is very . 


Qe 
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much like various types of tools. By the 


action of the thumb against the fingers the ~ 


hand simulates the action of a pair of 
pliers. - 

Again, the function or. physiological ac- 
tion of the hand and fingers may simulate 
that of a ring. 

The apposition of the thumb to the index 
finger simulates the action of a pair of 
forceps, with its fine movement. 

And, finally, in the carrying of objects 
in the folds of the fingers the hand simu- 
lates the action of a hook. 

So we have these four mechanical ana- 
logues. However, we can still further trans- 
late these mechanical analogues into three 
definite functions of the hand: (1) the 
grasping power fer small objects between 


_ the folds of the fingers themselves; (2) the 


grasping power for large objects between 
the fingers and the palm; (3) the apposition 
between the thumb and the tips of the 
fingers. Here, too, we ascribe a value of 
one-third to each function. If a man is 


unable to grasp an object between the’ 


folds of his fingers, we immediately ascribe 
a disability of 33 1/3 per cent of the hand. 
elf he has also lost the ability to grasp large 
objects between the flat surfaces of his 
fingers and the palm, that is another third, 


_ or two-thirds. And if he is unable to op- 


pose the thumb to the tips of the fingers, 
that very important function of apposition, 
then he has lost the other third. 

Let us assume we have a case of a frac- 
tured head of the radius with poor position. 
We find the arm radical, that lever portion 
of the upper extremity, 1s disabled to the 
extent of 24 per cent. That 24 per cent may 
be due to impairment of power or impair- 
ment of motion, most likely motion in the 
elbow joint, yet the hand radical is not im- 
paired to any extent; motion of the fingers 
is unrestricted; ability to grasp large ob- 
jects in apposition is unrestricted; there- 
fore, the hand radical is not involved. We 


then ascribe a disability of the entire arm 


of 24 per cent. We proceed on the theory 
that the chain is as strong as its weakest 
link; in this particular case the arm radical 
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is the weakest link, and is disabled to the 
extent of 24 per cent. 

We may have a Colles’ fracture sith a 
poor reduction. The arm radical, as far as 
the wrist motion goes, may be impaired 
only 12 per cent. The hand radical, due 
to some flexion involvement with resultant 
inability to oppose objects between the 
folds of the fingers adequately, is disabled 
much more than the arm radical. We do 
not add -these two values. We ascribe a 
value to the entire extremity equal to that 
of the greatest disability of the two radi- 
cals, or 20 per cent. 

In the case of a compound fracture of the 
elbow with involvement of the ulnar nerve, 
there may be limitation of motion equiva- 
lent to 18 per cent. The hand radical due 
to sensory disturbance, contraction de- 
formities of the last two fingers, probably 
paralysis of the extensor muscles of the 
hand, atrophy and weakness may give a 
40 per cent disability of the hand radical. 
Here, too, we take the larger disability of 
the two as the one for the entire extremity. 

In a fracture of the metacarpals with 
poor position and some shortening, the 
arm radical has no disability, no limitation 
of motion in the shoulder, elbow or wrist. 
There is no gross involvement of the power 
of the shoulder, arm or forearm muscle 
group, and there may or may not be gross 
involvement or coordination of the upper 
and forearm muscles. But the hand radical 
is definitely impaired due to the fact that 
there is some inability to grasp objects be- 
tween the folds of the fingers. . 

Head injuries, back injuries, chest in- 
juries and all other injuries, with the ex- 
ception of the extremities, are very diffi- 
cult to estimate. Yet they, too, must be 
computed if the injured man is to get his 
just award. 

We have found another way of deter- 
mining that man’s physiological disability. 


We determine that disability through the- 


use of a workshop where these men are put 
to work at various processes from the very 
lightest processes to the heaviest of opera- - 
tions. The shop is fitted out as a carpentry 
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DISCUSSION OF SYMPOSIUM ON INDUSTRIAL AND MEDICOLEGAL PRACTICE* 


Dr. E. C. SamueL, New Orleans, La. In our 
its 
medicolegal aspects, we incline largely to the 
consequences of accidents rather than to their 
elimination. What is being done to avoid ac- 
cidents remains largely along the lines of safety 


‘devices, safety campaigns, etc. And yet how 


‘very readily may equally i important progress be 


' made in the prevention or elimination of disa- 


~ — — 


bility by comparatively simple means in avoid- 
ing undue physical risks in the personnel ac- 
cepted for employment. Progress of such nature 
can be quite as valuable as the most efficient 
rehabilitation following an injury. And, in any 
routine of pre-employment physical -examiña- 
tions, it is the roentgenological part which will 
most frequently afford tangible evidence of 
value in deciding suitability for employment. 
Any illustrative examples I may offer are 
superfluous to us with our knowledge of the 
revelations of our work but the more we drive 
home at every opportunity the lessons of such 
preliminary surveys the more quickly, I hope, 


, may this survey -become an accessory of the em- 
- ploymeėnt department of industry. (Dr. Samuel 
; showed slides of several illustrative cases.) 


One could continue indefinitely with such il- 


_ lustrative examples but I am hopeful that the 
' time may come when as much may be ac- 


: complained of great disability and traumatic 


‘enemas 
| 


complished in eliminating undesirable employ- 
ment risks as we have already done by safety 
campaigns and improved treatment. 

Dr. C. S. Gorstine, Battle Creek, Mich. A 
few things have been brought out this after- 
noon that I would like to emphasize. In regard 
to injuries to various parts of the body, I was 
hoping that some one would bring out this one 
particular feature that a roentgenologist should 
always bear in mind and that has helped me 
very materially in a great many cases: that is, 
where certain conditions are alleged and even 
shown in one part of the body-it is always a 
very good point to x-ray the similar area on the 
opposite side. I have in mind the case of a knee 
injury which was rather doubtful. The man 


arthritis. The case was awarded in the first in- 
stance. Later I happened to come into the case. 
I sized the man up, and I x-rayed the opposite 


: knee. I found he had a more extensive prolifer- 


ative arthritis in the right knee than he did in 


| the left knee of which he complained. In fact, 


it was only a short time later when the adjuster 
from the insurance company went into the 
country to locate him that he was working on 
soft ground. He was not favoring his limb at all, 
but as soon as he saw the adjuster coming across 
the ploughed field, he started to limp. | 

In regard to the matter of traumatic tumor, 
I believe that the Board in Michigan has im- 
proved in the character of their decisions and in 
their impartiality. However, I have one distinct 
case in mind where some three years before the 
second claim was put in I amputated three 
fingers, I think one completely ari two par- 
tially, for a machine injury. About three years 
after his injury a tumor appeared about the 
mid-third of the humerus of the same arm. I 
believe that was determined to be a sarcoma. 
A resection of the humerus was done, I think at 
the University Hospital. About a year later he 
asked to have his case reopened because he had 
lost the use of his hand. His compensation had 
been specific on the loss of his fingers. The case 
was brought to the Board, and he was allowed 
loss of the use of the hand, whereas his loss was 
based upon the resection of the humerus and 
the hand showed no further change up to the 
time the tumor appeared. After getting that 
entering wedge [ understand that the ca% is 
now to be reopened again with a view to gettifig . 
compensation for the loss of an arm, and if that 
was a sarcoma a death claim is in the offing. I 
do not see where there is any connection after 
three years between a sarcoma of the humerus 
and the amputation of three fingers. 

I do not agree with Mr. Rhoads in regard to 
medical representation upon the Industrial 
Board of this state. I have talked with Mr. 
Rhoads personally in regard to the matter, and 
I think the case that I have just cited is one 
evidence at least why we should have competent 
medical representation upon the Industrial 
Accident Board, so that a better interpretation 
may be made of the evidence that comes in.-It 
is twenty years this month since the compensa- 
tion law went into effect in Michigan. I have 
had more or less familiarity with it since, and 
one has only to listen to some of the questions 
that some of the deputies ask to know that what 
is being sought after is being missed entirely. I 
think, that the law in Michigan is now adminis— 
tered better than ever, but I think certain im- 
provements should be made. 


* Papers of Drs. Gillies, Sante, Hartman, Doub, Key, Kessler, Foster, and Rhoads. 


re 


” 50 


In Dr. Key’s article I am impressed with one 


point -that he made, especially -in regard to. 
traumatic neurosis, that being the extreme’ 


case. That is, that the measure of the success 
you have in getting your people back to work is 
measured by the cooperation of the employer. 
One firm that I have been privileged to serve 
for a number of years has not for years had a 
hearing brought up before the Commission 
with regard to getting a man back to work. It 
is simply because they have listened to what I 


have tried to advise them, and have cooperated 


in giving the man suitable work and encourage- 
ment. ë 

Dr. H. J. Watton, Baltimore, Md. Just a 
word in regard to Dr. Key’s remarks about dis- 
use-atrophy. I feel that this decalcification is 
largely a pressure atrophy. It takes but little 
pressure upon normal bone to produce roent- 
genographic changes in its structure. This is 
easily demonstrated in cortical brain tumors, or 
where there is increased intracranial tensicn, 
either general or local. | 

In the treatment of fractures, the question 
has frequently been asked why marked ce- 
calcification occurs in one instance, and in an- 
other the bones show practically no change. 
I think this can easily be explained by the 
amoynt of swelling that occurs in the soft tissues 
fram the tightness with which the splints and 
bandages are applied. We have all noticed the 
extreme decalcification that frequently occuzs, 
especially in bones of the lower extremities 
where there is marked edema, and this increased 
porosity will continue as long as swelling laszs. 

Dr. Key (closing). In answer to the question 
on pressure atrophy. I did not mention that te- 
cause I believe that pressure may cause local 
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resorption of bone and I differentiate between 
local atrophy and local resorption. In this paper 
I limited my.remarks to bone atrophy. In pre- 
vious publications I have shown that local pres- 
sure may cause either resorption or new forma- 
tion of bone and that at present we are not ina 
position to explain why in one instance the bone 
is resorbed while in another instance it hyper- 
trophies as a result of pressure. 

Dr. KESSLER (closing). The subjects that 
were under consideration today before your So- 
ciety have been my daily problem for the last 
twelve years. They have been considered from 
the clinical, pathological and experimental side. 
The question of the relation between injury and 
disease might also be approached from a sta- 
tistical point of view. I personally have had oc- 
casion to examine more than 75,000 cases of in- 
jury, and in that large number I have failed to 
find that relation between injury and disease 
which some authors have claimed. For example, 
in this entire series I have not had more than 
35 cases claim compensation for malignancy, 
and of those cases only 19 were compensated. 
This is a small number to result from trauma. 
A very small number of cases without any 
reasonable degree of doubt show a relation be- 
tween injury and disease. As a matter of fact, 
the number of claims for traumatic tubercu- 
losis was less than the normal incidence of tu- 
berculosis in the entire population. The question 
of the relation between injury and disease and 
the determination of the temporary and perma- 
nent disability period is becoming more and 
more the problem of the average physician as 
well as of the expert. The very fact that these 
questions are brought before-an organization 
such as this shows great progress :; 
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case for a period of time. During this period | 


a complete investigation must be made of 
all the phases of the patient’s life, other 
than industrial, in an effort to uncover 
some other situation that has been the 
precipitating factor. This is extremely dif- 
ficult because of the fact that a neurosis is 
primarily a defensive mechanism, not 
against doing work, but against life in 
general to which he has found difficulty in 
adjusting himself. The defensive mecha- 
nism together witha tangible concrete cause 
fixed in the patient’s mind, namely, the ac- 
_ cident, offers a large obstacle to overcome. 
: It usually results in the patient having a 
' mental block against any unravelling of his 
subconscious mind. As a result, considera- 
ble time is necessary to’ make any appreci- 
able headway. 

The real origin of the neurosis aside from 
the injury may be purely avarice, which 
may be encouraged by friends, relatives 
_and attorneys, or it may be a fear produced 
by a wrong medical diagnosis as well as a 
situation far remote from the accident. In 
regard to avarice, it should be remembered 
that symptoms may begin as pure ma- 
lingering but later change to a true hysteria 

;: or neurosis through suggestion. 

In the differential diagnosis of traumatic 
neurosis, we must consider most of all, true 
hysteria, post-concussion syndrome, and 
malingering. Hysterical pains, paralysis, 
contractures, etc., differ from. traumatic 

ı neurosis in that the emotional instability 
is practically negligible, tremors and in- 
| creased tendon reflexes are not present and 
vasomotor disturbances are rarely present. 
The usual picture in hysteria is a localized 
complaint that is purely ideogenous and 
rarely is there any generalized reaction. 
This, with the stigmata of hysteria, suffices 
‘to differentiate the two conditions. 

The post-concussion syndromes are eas- 


` ~> ily differentiated by the nature of the com- 


‘plaints, namely, headache, head noises, at- 
-tacks of dizziness and sécasionallys increase 
lin the spinal fluid pressure with relief of 
‘symptoms following a spinal drainage. En- 
icephalography is also helpful in diagnosis. 
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Malingering, of course, offers the great- 
est problem in the differential diagnosis ofa - 
neurosis in industrial and legal medicine. 
As I stated above, if the signs of a neurosis 
are strictly adhered to for a diagnosis, the 
question of malingering will arise most in- 
frequently. In those cases in which there is 
doubt regarding the genuineness of the 
symptoms, the claimant must be closely 
observed throughout the day for evidence 
of malingering. Placement in a sanitarium 
may be necessary for this procedure. I, 
personally, satisfy myself by not consider- 
ing any case one of traumatic neurosis un- 
less conclusive signs are shown because a 
neurosis is an entity and the borderline 
cases are usually the ones who have either 
begun as malingerers and through sugges-. 
tion have produced certain functional dis- 
turbances in themselves or are malingerers 
at the time of the examination. I believe 
that the medical profession should be out 
of sympathy with any case in which there 
is a definite conscious element. 

The treatment of traumatic neurosis is a 
most difficult problem, especially in indus- 
trial medicine, because of the compensation 
that is received and the length of time®a 
case is usually allowed to go before a diag- 
nosis is made, An early diagnosis and set- 
tlement are absolutely essential if good re- 
sults are to be obtained. To allow a case 
to become long standing will tend to en- 
courage any symptoms that may start as 
malingering to change over to a-functional 
disturbance. The periodic check from the 
employer or his insurer in a bona fide case 
is the same as handing him a note saying 
he is still incapacitated. So an early diag- 
nosis and complete and final settlement are 
the two most necessary points before insti- 
tuting other forms of therapy. In spite of a 
lump sum settlement, there are some cases 
that do not improve, even though the most 
careful treatment has been instituted. 


Case. F. S., aged sixty, was examined on 
August II, 1932. The previous medical history, 
family history and marital history were en- 
tirely negative and had no bearing on his com- 
plaints, which consisted of pain in the right 
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shoulder, difficulty in the use of the right upper 
extremity and pain in the right side of the head. 
He alleged that these complaints had persisted 
ever since he was jammed between a door and 
wall on May 5, 1931, while employed by a lum- 
ber company. He was placed on physiotherapy, 
treatments being given at intervals of two to 
seven days until April 6, 1932, when he was de- 
nied further compensation. Compensation was 
denied because a letter was produced which the 
patient had written on May 12, 1931. This letter 
was an application for work with another lum- 
ber company in which he stated he was able to 
do any kind of work. 

The case was reopened because the employee 
filed a claim that his complaints were worse and 
he was then sent for a neurological examination. 
The examination was entirely negative for or- 


ganic disease other than rather marked signs of. 


senility. The patient was definitely depressed 
and showed a marked flushing of face and neck. 
There were numerous facial tics. The right grip 
was weaker than the left and all movements of 
the left upper extremity were limited and weak. 
All forms of sensation were alleged to be di- 
minished on the right side of the body with the 
change in exactly the mid-line. All tendon re- 
flexes were definitely increased and there was 
a fing tremor of the hands on extension. 


l The above signs áre characteristic of a 
neurosis, but the concrete evidence. pre- 
sented left no doubt about the condition 
starting as pure malingering. The com- 
plaints were then encouraged by routine 
physiotherapy without a proper analysis of 
the case, with the neurosis as a result. 
After litigation is completed, the treat- 
ment consists of placing the individual in 
an environment away from all outside in- 
fluences, institution of physiotherapy and 
suggestion therapy and building up his con- 
fidence through a gradual increase in his 
daily duties. Where a case cannot be closed 
beyond reopening, such as is the situation 
in Michigan, different steps must be taken. 
The ideal treatment would consist in plac- 
ing the patient away from his sympathetic 
home environment, his physician having 
complete charge of ihe case so there would 
be no contacts between patient and insur- 
ance adjuster, and the cooperation of the 
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employer in helping to adjust the em- 


ployee. The reason for avoiding a sym- 
pathetic environment is quite evident. To 
avoid contacts with insurance company 
representatives is to avoid the building up 
of defensive mechanisms against a return. 
to work. Every time the patient has an 
interview with an adjuster, he is sure to be 
asked when he is going to return to work 
and will sense an antagonistic attitude. 
This should be avoided and, as a matter 
of fact, the patient should be made ‘to feel 
that he is not being pushed, that a corpora- 
tion has, after all, a human side. This latter 
is shown by making him feel that every- 
thing possible is being done through con- 
sultations for assurance, by allowing him 
to take a vacation if he desires, and so 
forth. 

The cooperation of the employer in get- 


‘ting the patient back at work is necessary 


because any industrial conflicts must be 
removed, and, as a rule, work of a different 


nature must be ‘supplied. A gradual in- 


crease in the demands is instituted, but 
under no consideration should he be given 
a type of employment that marks him a 
cripple. Of course, no case of traumatic 
neurosis will become adjusted if the in- 
dividual feels that after his return to work 
he is to be laid off in a short while or if he 
feels that he 1s to receive some other form 
of punishment. This latter angle is the 
greatest obstacle in treating a neurosis be- 
cause the patient has, no doubt, built up a 
defensive mechanism due to present lack 
of employment. A lump sum settlement of 
the case beyond reopening would there- 
fore be a change most welcome to the phy- 
sicians as well as to the employers and their 
representatives. This would would be ma- 
terial aid in effecting an adjustment of the 
patient. In closing, allow me to repeat that 
the problem which traumatic neurosis of- 
fers today would be greatly simplified if 
the term were applied only to those cases 
which have the classical signs of a neuro- 
sis.* 


* For discussion see page 49. 
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THE ROENTGEN-RAY AND MEDICAL EXPERT 
IN THE HEARING OF COMPENSATION CASES* 


By SAMUEL H. RHOADS: . 
Chairman, Depariment of Labor and I ndustry 
LANSING, MICHIGAN 


A EMINENT English jurist has said, 
Aa feg to the Compensation Law, 


= few and seemingly simple words ‘arising 
out of and in the course of the employment’ 
have been the fruitful (or fruitless) source of a 
mass of decisions, turning upon nice distinc- 
tions and supported by refinements so subtle 
as to leave the mind of the reader in a maze of 
confusion.” 


The administration of the Workmen’s Com- 
pensation Law has become a highly spe- 
zialized branch of legal-medical jurispru- 


‘dence. The general practitioner, either in 


t 


law or medicine, soon finds himself in this 
“maze of confusion” when confronted by 
the highly trained expert in either field. 


It necessarily. means expense to employ | 


skill in any law suit. More legal aid is per- 
haps given injured workmen and their de- 
pendents in compensation cases than in any 
other field of litigation. Because of this 
situation, a greater responsibility is placed 
on. the expert. After several years on the 
Commission, and an examination of hun- 


dreds of cases where experts have testified, 


I can say that as a rule the roentgen-ray 
and medical expert has given his honest 
opinion as to the causal connection between 
‘the accident and the disability. 

The human body is a very complicated 
and wonderful piece of creation. It has 
been said that a person is as old as his ar- 
teries. The heart beat, the blood pressure, 
and the temperature are some of the gauges 
which indicate to the trained mind certain 
conditions of the body. Medical science has 
made wonderful progress in diagnosing hu- 
man ills and the roentgen-ray with its 


trained specialist has been a great aid. In 


fact, the roentgen ray is an indispensable 
aid. Certain diagnoses would not be possi- 


ble without it. It has saved human life, 
because with it the diagnostician and sur- 
geon are guided in their treatment and 
operations. But like any other science it 
must be under the control of an expert. 
The taking of the roentgenogram is im- 
portant, but the interpretation is more.im- 
portant. In weighing the testimony in a 
case, the skill and experience of the inten 
preter of the x-ray must be taken into 
consideration. The ordinary physician and 
surgeon can discover fractures and the 
common abnormalities, but diseases of the 
bone, heart and lungs, out of the ordinary, 
require the services of the roentgenologist 
and pathologist for a proper diagnosis. It | 
has been said that a little knowledge is 
dangerous. This is particularly true when 
it comes to the roentgen ray. The testi- 
mony of some cases, where a doctor -© 
with a limited experience has taken x-ray. 
pictures and is attempting to interpret 
them, is ludicrous. Such information may 
mislead the Commission and lead to a mis- 
carriage of justice. 

For example, take the case of cancer. I ` 
have never yet heard a real expert say he 
knew the cause, but many times some phy- 
sician limited in experience will express an 
opinion which may mislead the Commis- 
sion. The Commission must follow the evi- 
dence. The end should not be to assist one 
of the litigants, which is often the case 
where the witness is not qualified in a field 
where he has entered, but to testify as a 
scientist rather than an advocate. 

Traumatic neurosis seems to be a con- 
venient place to assign the patient when no 
pathological basis can be found for the 
disability. While I realize that the mental - 
attitude, when coupled with an accident, 
is an important factor, yet this alleged 


* Read at the Thirty-third Annual Meeting, American Roen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
tgen Nay P 
47 


48 | Samuel H. Rhoads 


disability of traumatic ‘neurosis’ must, in 
my opinion, be watched very carefully. It 
is much overdone. In one case, a witness 
from a state university, a leader in his pro- 
fession, testified as follows: 


Q. What is a traumatic-neurosis? 

A. A traumatic neurosis means the result of 
a person of a. peculiar type of mind, the 
sort of a person who under strain and 
stress, is likely to break down, in those 
people injury will produce, the exaggera- 
tion of the symptoms, exactly the same as 
people that had shell-shock overseas. 

. It is Just as much of a disability as though 
it was an actual material fact, if it af- 
fects the mind that way? 

. It depends on how much it 1s connected 
with questions of litigation. 

. With what? 

. With questions of litigation. 

. Well inthe absence of litigation? 

. You very rarely see it in the absence of 
litigation. 


= 


>OD>O > 


°. The x-ray in the hands of an expert as- 
sists the diagnostician to avoid medical 
absurdities. A miscarriage of justice is a 
legal tragedy. It strikes at the foundation 
of fovernment. Such a catastrophe should 
always be avoided wherever possible. The 
x-ray should be in the hands of the roent- 
genologist when it comes into the field of 
litigation. Sometimes it 1s suggested thet’a 
physician as a member of the Commission 
would be of service. I do not think so. Bet- 
ter keep the judge in his place and the ex- 
pert witness in his. The business of weigh- 
ing testimony, expert as well as lay, and 
determining the facts, applying the rules of 
law, is the function of a judge. He con- 
structs the eternal building of the law out 
of the material brought to him. If poor 
material is brought, the defect is seen in 
the structure. 

The Compensation Law is complicated. 
It is complicated because. it deals with a 
complicated subject. Accidents and their 
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many phases in relation to employment, 
the causal connection between the accident 
and the disability, the human body and ‘its 
attendant ailments, all of these phases lead 
us into fields of the most puzzling com- 
plications. 

As previously stated, the medical expert, 
and especially the roentgenologist, is of 
great assistance to the Commission, in fact, 
an indispensable aid in many cases. But he 
should not leave his high calling as a scien- 
tist to assume the rôle of the advocate. The 
moment he commits.this judicial sin, the 
value of his testimony as an unbiased ex- 
pert is destroyed. The judge who is trained 
in weighing testimony and argument senses 
a matter of this character quickly. When 
he does, his confidence in the witness 1s 
destroyed. He can easily find judicial rea- 
son to eliminate the witness, and usually 
does so in a very noticeable manner. It 1s 
too great a price for any expert to pay for 
the result of any case, because he endangers 
his future usefulness in his chosen field. He 
should appear for the opposite side from 
that for which he usually testifies, occa- 
sionally, as a check on his mental attitude. 
As a judge should seek to maintain a per- 
fect judicial attitude; remembering only 
the evidence and the law, so should the 
expert witness remember only his science. 

I believe the medical and roentgen-ray 
experts who are testifying in cases before 
this Commission are doing their best to 
uphold this standard. The Commission will 
continue to have confidence in them as long, 
as they do. The roentgen ray has great pos- 
sibilities in fields yet unexplored. It has: 
made wonderful progress in the last twenty- 
five years. What the next twenty-five will 
be we do not know, but can only imagine. 
Yours is an interesting science of great 
benefit to humanity. March on to greater 
achievements, and may the glory of your 
progress inspire you to do your best. 
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NON-OPAQUE FOREIGN BODIES IN THE 
BRONCHIAL TREE 


REPORT OF THREE CASES 


By ROBERT C. 


PENDERGRASS, M.D. 


AMERICUS, GEORGIA 


THe detection of opaque foreign bodies 
in the tracheobronchial tree by roent- 
genologic examination offers no difficulty, 
but non-opaque foreign bodies in this loca. 
tion often present serious diagnostic prob- 
lems. 

The history of aspirating a foreign body 
is not always obtainable, for obvious rea- 
sons. A coughing or choking attack may 
cause the parents to suspect that something 
has been aspirated, but if the attack sub- 
sides readily, the incident is soon forgotten, 
and in many cases no medical aid is 
sought. More anxious parents may carry 
the child to a physician who makes a 
roentgen examination of the chest, sees no 
foreign body, and dismisses the case. Later, 
that child may be returned with a history 
of fever, cough, or “chest cold,’ and be 


found to present definite physical signs of 


lung pathology. From the history and 
physical findings, a diagnosis of bronchitis, 
taberculosis, or bronchopneumonia may be 
made. A second roentgen examination may 
reveal evidence of bronchial obstruction 
with the accompanying lung changes. It is 
important that such changes be recognized 
in order that bronchoscopy may be done. 

In other instances, the results of bron- 
chial obstruction by a non-opaque foreign 
body may be so acute in their onset and 
symptoms that a diagnosis of pneumonia is 
made and the patient treated accordingly. 
This is especially apt to occur if the history 
contains no suspicion of aspiration of a 
foreign body. A leucocytosis may be pres- 
ent, adding still further credence to the 


~..taeory of a simple pneumonia. Even the 


roentgen findings may be somewhat con- 
fusing, particularly if only one lobe is in- 
volved. The increased density of the lung 
in the roentgenogram, the dyspnea, the 
cyanosis, rapid pulse, leucocytosis, im- 


paired resonance and abnormal breath 
sounds, all unite in shaping a diagnosis of 
pneumonia unless the possibility of foreign 
body atelectasis is borne in mind and its 
peculi lar roentgenologic characteristics rec- 
ognized. : 

In still another variety of case, the 
symptoms are cough with moderate fever. 
Physical examination of the chest fails to 
reveal any marked changes. Roentgen 
examination shows no opaque foreign body, 
and there is no pulmonary consolidation or 
atelectasis. In this type of case, the non- 
opaque foreign body produces incomplete 
bronchial obstruction, and a ball valve 
mechanism is set up in the partly ob- 
structed bronchus, with fairly good ingress 
of air on inspiration, and poor egress on 
expiration. The roentgenological appear- 
ance is that of slight pulmonary congestion 
in the former instance, and emphysemae 
in the latter. Manges is credited with the 
establishment of this valuable roentgeno- 
logical sign.’ It applies to intrabronchial 
tumors as well as to foreign bodies. 


ROENTGENOLOGICAL SIGNS 


The chief roentgenological signs follow- 
ing aspiration of a foreign body and its 
lodgment in a bronchus are of the three 
types mentioned above; (1) massive ate- 
lectasis, with retraction Of the Heart to the 
diseased side; (2) incomplete atelectasis, 
with a mottled shadow suggestive of 
bronchopneumonia, but usually on only 
one side, and (3) incomplete obstruction 
of the neh with demonstrable ball- 
valve action. 

The characteristic picture of lung ab- 
scess may be found, as the presence of a 
foreign body, particularly of the vegetable 
type, favors deve lopment of pulmonary in- 
fection with subsequent abscess formation. 


A 
E 


In those cases where the history 1s such 
as to lead the clinician to suspect unre- 
solved pneumonia, the roentgen diagnosis 
may be extremely difficult, and unless the 
typical signs of atelectasis are present may 
be impossible. 

Those unacquainted with the physical 
signs of atelectasis may suspect empyema. 
In differentiation, the chest wall is con- 
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This child had had a cold for three weeks, but 


a physician was not called until a “choking 
spell” occurred on the morning of February-21. 


Examination showed the nasal passages and 
throat clear, temperature normal, respiration 
rapid, finger nails and feet blue, and the child 
almost lifeless. By 11 A.M. respiration was more 


labored and rapid, temperature 102.5°F., and 


the left chest wall bulging, with the right some- 
what flattened. The referring physician made 





a 

Fic. 1a. Case 1. February 21, 1931. Note congestion 
of right lung, retraction of heart to right, emphy- 
sema of left lung. 


tracted in atelectasis, bulging in massive 
empyema; the heart is displaced to the 
diseased side in atelectasis, away from the 
diseased side in empyema; breath sounds 
are often diminished but seldom absent in 
atelectasis, they are more often absent in 
empyema. The contraction of the chest 
wall, the cardiac retraction, and the raised 
diaphragm in atelectasis should prove help- 
ful roentgenological signs. 
CASE REPORTS 

The three following cases are presented 
because they illustrate the clinical and 
roentgenological findings commonly en- 
countered after aspiration of a non-opaque 
foreign body. 

Case 1. White male, aged twenty months, 
referred by Dr. J. B. Collum, February 21, 
1931. | l 


Fic. 14. Case 1. March 2, 1931. Chest normal except 
for slight retraction of heart and trachea to right. 
Ten days after expulsion of mucous plug. 


a diagnosis of blockage of the right bronchus, 
probably by a foreign body. 

At 12:30 P.M., at the time of the roentgen 
examination, the respiration was 40 per minute; 
there were dullness and increased pitch of 
breath sounds over the right upper chest pos- 
teriorly, and there were numerous rales through- 
out the right base and the left lung. The left 
chest was more resonant than the right. Cya- 
nosis was marked. Roentgen examination 
showed moderate displacement of the heart to 
the right, elevation of the right diaphragm, and 
a mottled infiltration of the right lung. The left 
chest was emphysematous (see Fig. 14). A 
tentative diagnosis of pneumonia was made, 
but bronchoscopy was advised if the child’s 
condition improved sufficiently to permit the 
procedure being undertaken. 

About three hours after the roentgen exami- 
nation, the child coughed up a firm white mass 
“about the size of the end of the thumb.” The 
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nother then pulled a mucous plug from the 
child’s throat. Relief of the dyspnea was almost 
nstantaneous, but the child was exhausted. 
The temperature subsided during the night. 
There were rhinitis and cough for several days 
but the rapid respiration, cyanosis and evident 
distress disappeared promptly after expulsion 
of the mucous plug. The parents did not de- 
termine what constituted the core of this plug, 
out they recalled that the child had eaten pea- 
auts several days previously. Roentgen ex- 
amination ten days later disclosed a normal 
chest (Fig. 14). 

Comment. This case represents a failure 
to make a correct roentgen diagnosis of 
sronchial obstruction by a non-opaque 
‘oreign body. In retrospect, the following 
points should have led to such a diagnosis: 
1) the sudden choking attack; (2) the 
marked retraction of the heart to the side 
of the diseased lung. This does not occur 
in pneumonia to the extent noted in ob- 
structive atelectasis; (3) the definite em- 
ohysema of the left chest, compensatory 
to the right atelectasis, and (4) the sudden 
onset of the dyspnea in a patient already 
‘ll for some time. 

Case 11. White male, aged two and a half. 
Referred by Drs. Foster and Lunceford, Pres- 
ton, Ga., December 8, 1930. 





“1G, 2a. Case 11. Ball valve action of foreign body in 
left bronchus. December 8, 1930. Inspiration. 
Diminished aeration of left lung, heart retracted 
to left, left intercostal spaces narrowed, left dia- 
phragm raised. 
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One week previously the child was eating 
ee } rd ?9) 3 K 

peanuts and had a “bad choking spell.” Follow- 
ing this, there was a rather worrisome cough 
with slight elevation of temperature. A few 





Fic. 24. Case 11. Expiration. Normal expiratory con- 
gestion of right lung, emphysema of left lung, 
heart returned to more normal position. 


râles were heard in the left chest and breathing 
was harsh. 

Roentgen examination. Pendulum move- 
ments of the mediastinum were noted roent- 
genoscopically. The inspiratory film showed 
retraction of the heart to the left, diminished 
aeration of the left lung, and contraction of the 
left intercostal spaces. The expiratory film 
showed displacement of the heart to the right, 
congestion of the right lung, emphysema of the 
left lung, and relative divergence of the left 
intercostal spaces. These findings were consis- 
tent with the “Manges sign” for ball valve ob- 
structions of the bronchus. A diagnosis of non- 
opaque foreign body in the left bronchus was 
made, and bronchoscopy advised. On the 
following day, Dr. I. W. Irvin removed a pea- 
nut from the left stem bronchus. Recovery was 
uneventful (see Figs. 24 and 2d). 

Comment. The valve action of a bronchial 
foreign body is well illustrated in this case. 
The dilated bronchus admitted air to the 
left lung on inspiration; the bronchus con- 
tracted around the peanut and trapped air 
in the left lung on expiration. It is often 
difficult, in small children, to obtain films 
at the desired stages of respiration, but 
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For the past six weeks, the patient had had a 
cough and cold. The physical findings at no 
time definitely indicated pneumonia although 
there were dullness, decreased breath sounds, 
and increased voice pitch over the entire left 
lung. The left chest wall was flattened. These 
signs did not appreciably change during the 
five weeks the child was under observation. 
Temperature ranged from normal in the morn- 
ing to 102°F. in the afternoon. Roentgen ex- 
amination was repeatedly advised but refused 
by the parents until February 14, 1932, in the 
sixth week of illness. At this time the physical 
findings were as stated above, and it was noted 
that the child did not appear acutely ill. 





Fic. 3a. Case 11. February 14, 1932. Obstructive 
atelectasis of left lung. Note contraction of left 
chest wall and partial aeration of apex and costo- 
phrenic angle. 


the use of rapid technique and patience 

will usually yield satisfactory results. 

ə CASE 111. White female, aged one year, re- 
ə ferred by Dr. W. E. Thomasson on February 

I4, 1932. 





Fic. 3c. Case m1. July 16, 1932, five months after 
removal of obstruction. Normal chest. 


Roentgen examination showed almost com- 
plete atelectasis of the left lung, slight dis- 
placement of the heart to the left, elevation of 
the left diaphragm, and narrowing of the inter- 
costal spaces. The roentgen diagnosis was 
stenosis of the left main bronchus, probably by 
a non-opaque foreign body, with resultant 
atelectasis of the left lung. This diagnosis was 
made despite the fact that no history of aspira- 
tion of a foreign body could be obtained even 
after careful questioning. 

On February 16, 1932, Dr. I. W. Irvin re- 
moved at bronchoscopy a small piece of ble. 
paper from the left bronchus. Roentgen exami- 

nation on the following day revealed marked in- 
Fic. 3%. Case nr. February 17, 1932, twenty-four crease in the aeration of the left lung, and return 
hours after removal of paper from left bronchus. of the heart to a more normal position (see 

Note increased aeration of left lung. Figs. 34a and 30). 





r A 


VoL. AXX, No. 1 


Roentgen examinations were again made on 
February 23 and March 5. There was still 
some atelectasis of the left upper lobe. Exami- 
nation on July 16, 1932, revealed a normal 
chest (Fig. 3c). 


Comment. The clinical findings and 
history in this case would lead one to 
suspect unresolved pneumonia, lung ab- 
scess or tuberculosis. The roentgen exam- 
ination revealed an atelectasis, but bron- 
choscopy was necessary to determine the 
exact cause of the bronchial obstruction. 


DISCUSSION 


Among the conditions with which bron- 
chial obstruction due to non-opaque for- 
eign bodies may be clinically confused are: 
pneumonia, acute or unresolved; lung ab- 
scess; asthmatic obstructive atelectasis, 
massive tuberculosis; atelectasis due to 
extrinsic pressure by enlarged tracheo- 
bronchial glands or tumors; intrabronchial 
tumors, benign or malignant; congenital 
bronchial stricture,? and laryngeal diph- 
theria. A roentgen study of suspected cases 
is always indicated, and often proves diag- 
nostic, although even this diagnosis needs 
bronchoscopic confirmation. No case should 
be submitted to bronchoscopy without 
roentgenological examination, and the com- 
bination of the two procedures offers excel- 
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lent opportunity for medical teamwork. 
The roentgenological examination should 
consist of roentgenoscopy and of films 
made in inspiration and expiration. Lateral 
views of the thorax are of value in deter- 
mining what lobes are involved. 
Bronchography with iodized oil would 
demonstrate bronchial obstruction but its 
application in children, in whom the major- 
ity of the cases of foreign body aspiration 
occur, is often difficult. If this procedure 
is employed in a child in a suspected case 
of bronchial occlusion by a foreign body, 
the transcricoid route should be used, as 


attempts to introduce oil between the = 


vocal cords by means of a catheter might 
so traumatize the cords as to produce 
edema, a condition unfavorable to the 
eventual bronchoscopy which must be 
done to remove the foreign body. 

The possible presence of a foreign body 
in the tracheobronchial tree should always 
be borne in mind in considering pulmonary 
disease in children. 
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AN UNUSUAL ROENTGENOLOGIC FINDING 
IN MULTIPLE MYELOMA* 


RYPINS, M.D. 


By 


HE bone marrow isa highly important 
source of destructive tumors, and it is 


T 


“probable that specific diseases result from 
the overgrowth of each particular cell com- 


(Ewing?). 


posing this tissue” 





e 
Fıc. 1. Photograph showing subcutaneous nodules. 

Thus, broadly speaking, any primary 
tumor of bone, which contains the blood- 
forming cells can be classified as multiple 
myeloma. This viewpoint may help clarify 
the present conception that multiple my- 
eloma is a definite clinical entity. 

We believe that the following case is of 
interest, both from a clinical and a roent- 
genologic standpoint: 


CASE REPORT 

H.S., white female, married, aged twenty-two, 
was admitted to the medical service of the 
University Hospital on the service of Dr. C. W. 
Baldridge on December 5, 1930. Patient was 
five months pregnant, and well, up to May 31, 
1930, at which time she began to develop a 
steady pressure-like pain in the sacrum. A pre- 
mature delivery in June, 1930, was done in an 
effort to give patient relief from the pain. Relief 
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was obtained, although the fetus died. For two 
weeks post partum she had an unexplained 
fever. She also noticed that she bled more 
easily and lost more blood at this delivery than 
at previous deliveries. In July, 1930, patient 
had “rheumatism” involving ankles, knees, 
elbows, and wrists. She had no fever at this 
time, nor did the affected joints become red or 
swollen, In September, 1930, patient first no- 
ticed some small, papular, very hard skin le- 
sions on her face and neck. These skin lesions 
have gradually spread over her body. She has 
noticed some slightly enlarged glands in her 
neck for an indefinite period. She thought she 
had lost weight. 

Family and past history not essential. She 
has one child living and well. Examination at 
entrance revealed whitish, hard, shotty papules 
about 5 mm. in diameter, apparently subcuta- 
neous and generalized, except over upper trunk 
and back. These felt like the lesions of small- 
pox, and were not tender. The elbow, wrist, and 
finger joints were swollen, stiff, and tender. 
These joints were tender on motion but were 
not hot or reddened. A peculiar feature was that 
patient stated that the skin nodules would come 
and go. Cervical, axillary, and inguinal glands 
were palpable. The left lobe of the liver was 
three finger breadths below the costal border. 

Laboratory Data. Hemoglobin varied from 
33 to 39 per cent; red blood cells from 2,000,000 
to 2, 375,000; and white blood cells Fiom 6,800 
to 11,600. The typical differential count was— 
myelocytes, 22 per cent; basket cells, 21 per 
cent; lymphocytes, 14 per cent; unclassified 
cells, 13 per cent; band polymorphonuclears, 
6 per cent; metamyelocytes, 7 per cent; baso- 
philic my elocy tes, 1 per cent, Turck’s irritation 
cells, 1 per cent; eosinophiles, 3 per cent; baso- 
philes, I per cent. Nucleated fed cells with vari- 
ation in size and shape of the red cells were 
found. Blood Wassermann negative. Coagula- 
tion time was five minutes, with bleeding time 
fifteen minutes. Arm band test for petemaaae 
strongly positive. There were 10 per cent reticu- 
locytes. Blood calcium was 11 mg. and blood 
phosphor us 4.0 mg. Blood cholesterol was 


* From the Department of Roentgenology, State University of Iowa, Towa City, Iowa 
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192.3. Basal metabolic rate varied from +64 to 
+70. Urine negative for Bence-Jones protein. 
A biopsy of a lymph gland from one groin and 
a section of skin were reported as metastatic 
carcinoma. 

She was given roentgen therapy to a small 
area about 8X 10 cm. over the anterior right 
thigh with the following factors: 4 ma.; 140 kv.; 
šo cm. distance; 3 mm. Alas filter, and 200 rasa 
dose, once. The subcutaneous nodules were 
gone in forty-eight hours from the treated areas. 





hic. 2. Roentgenogram of right hand. 


The posterior aspect of the left elbow joint was 
next treated with the same technique and the 
same result. We were convinced, following these 
results, that we were dealing with a very cel- 
lular growth, probably primary in the bone 
marrow. 

The course of the patient was progressively 
worse, and she died about December 30, 1931, 
etme. A post mortem was performed and 
the organs sent to University Hospital. 


DISCUSSION 
The roentgenological findings were ex- 
tremely interesting. Not only were there 
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Lateral roentgenogram of right femur. The 
“whiskers” and areas of destruction are readily 


seen. 
& 


multiple areas of destruction but there 
were also attempts at new bone formation, 
as could be seen by the “whiskers” of bone 
which were laid down perpendicular to 
the bones. Similar perpendicular striations 





FIG. 4. Anteroposterior roentgenogram of left hip— 
a contact reproduction. 
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of bone are seen in osteogenic sarcoma 
(Ewing). Vogt and Diamond’ report a 
similar condition in sickle cell anemia, and 
state, “The cortex becomes thin and there 
is occasionally an area that appears to be 
punched out, due to localized invasion by 
marrow substance.” However, blood ex- 
amination readily ruled out sickle cell 
anemia, and also no cases of sickle anemia 
have been reported in adults. Meyerding® 
suggests the possibility of multiple myel- 
oma causing such reaction as he states, 
“Later they perforate into the periosseous 
structures, giving a punched-out appear- 


nce a honeycomb appearance to the 
emmtcesr a honeycomb appearance to th 


Bone, due to the shadow cast from remain- 
ing particles of bone on the surface of the 
tumor.” Also, Morse® adds “that the 
myeloma cell may be a_heteroplastic 
‘osteoblast’.”’ 

The absence of Bence-Jones protein 
does not rule out multiple myeloma (Ew- 
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ing,’ Geschickter and Copeland’), nor 
does its presence absolutely confirm it 
(Boggs and Guthrie,! Hansen, Geschickter 
and Copeland,’ Wood and Lucke’). 

We have seen similar attempts at heal- 
ing in both luetic and ordinary osteo- 
myelitis, when only one bone was involved. 
The generalized involvement made us 
diagnose the condition as probably a 
primary medullary bone malignancy. 

The pathologic diagnosis was myelo- 
blastoma, the predominating cell being the 
myelocyte. 


SUMMARY 


The term multiple myeloma includes 
any primary bone tumor which contains 
the blood-forming cells. 

A case 1s here reported, which shows a 
generalized attempt at healing of a primary 
bone tumor, ordinarily mentioned as mul- 
tiple myeloma. 
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‘or the later development of gland me- 


tastases was used as an index of the metas- 
tasizing power of.the growth. 
Table xrv shows a definite increase in the 


‘percentage of metastases in the glands as 


‘the tumor shows a less differentiated ap- 
‘pearance in the microscope. It would be 
‘very easy to go-on from here and state 
‘that at least a large part of our improved 
‘results was due to paying attention to this 
aspect of our cases. Unfortunately, it is not 
so simple. The reason it is not so simple 
is that most of the Grade 1 pathological 
reports occur on the cases that are among 
the smallest, and vice versa. Therefore 
these cases are more favorable for their 
small size as well as their appearance of 
slow growth. Table xv differentiates these 
same cases according to grade and size. 
| The first thing to note is that almost half 
the cases occur in one box, that of. the 
lowest grade and smallest size. Another 
quarter of the cases are in the adjacent 
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divided into the same. boxes, but also in- 
cludes data on the duration of symptoms 
up to the time of treatment. The duration 
is expressed in weeks of the median cases 
of the group. Note that in the Grade 1 


TABLE XIV 
PRIMARY, SMALL OR NO GLANDS 


All Operations Divided by Pathological Grades, 
Presence or Development of Gland Metastases 


Grade . Cases Glands Positive 
Per Cent 
I 49 e10 
2 20 20 


3 7 


Total 76 ` 16 Z \ 


cases the duration of those not metastasiz- 
ing 1s about half that of those that did so; 
that similar results occur in Grade 2. 
But with Grade 3, or the highest degree of 
malignancy, the duration of the cases not 
metastasizing was greater ‘than that of 
those that did, and also was as great as that 


TABLE XV 


‘PRIMARY, SMALL OR NO GLANDS, ALL OPERATIONS DIVIDED BY PATHOLOGICAL GRADES AND SIZE OF TUMQRS. 


PRESENCE OR DEVELOPMENT OF GLAND METASTASIS 


O-I cm. 1.I-2.0 cm. 2.1 cm. + Total 
Grade Cases Glands + ‘Cases Glands -+ Cases Glands -+ Cases Glands -+ 
' Per cent Percent ’ Percent Percent 
at 32 6 13 I5 4 25 49 10 
2 9 Il 7 l4 4 zo 20 20 
3 I O 7 | 2 50 4 50 7 43 
Total 42 7 22 18 12 42 76 16 


boxes of smallest size with medium grade 
and of smallest grade with medium size. 
The distribution of the rest of the cases 
spreads them so thin that*the groups- are 
not of great statistical value. However, if 
one glances down each column, one sees 
the results in cases of the same size as we 
progress to cases of higher malignancy. It is 
perfectly obvious, then, that there 1s here 
no statistical proof that higher degrees of 
malignancy cause higher liability to me- 
tastasis in cases of comparable’ size, as we 
have just mentioned. 

` Table xvz shows exactly the same cases 


in the metastasizing Grade 1 cases. Among 
the large and also among the Grade 3 cases, 
as well as among those-in both classifica- 
tions, there must be comparatively slowly 
growing tumors which do not metastasize 
early. 

Hardly a cursory: examination of the 
literature on the grading of cancer of the 
lip-has been made since demonstrating the 
statistical effect of the relationship of size 
of tumor to the results of treatment accord- 
ing to grade, but except for a single sen- 
tence in Broders’ original paper we know of 


no consideration of this possibility. Broders, 
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however, did mention the fact that there 
were proportionately more large tumors in 
his Grade 3 group than in his lower grades. 
He used four grades but put only 1 per cent 
of his cases in Grade 4, which was his least 
differentiated group. 


Charles C. Lund and Hilda M. Holton 
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should be of comparatively short duration. 

2. We believe the best local treatment 
of small lesions to be an adequate surgical 
excision, but would also approve adequate 
radiation treatment following a biopsy. By 
adequate irradiation we mean doses of 


TaBLe XVI 


PRIMARY~-SMALL GLANDS. ALL OPERATIONS DIVIDED BY PATHOLOGICAL GRADE AND SIZE OF TUMOR. DURATION 
IN WEEKS BEFORE OPERATION---PRESENCE OR DEVELOPMENT OF GLAND METASTASES 


It must not be inferred that we claim 
that grading of a tumor is unimportant 
or useless. We only point out that the ta- 
bles that have correlated grading to prog- 
nosis have possibly been so striking because 
of the distribution of a preponderantly 
large number of small, easily curable tu- 
mors in Grade 1, as was certainly true in 
this group of cases. 


SUMMARY AND CONCLUSIONS 


Asa result of this study, certain definite 
broad rules for the management of patients 
with this disease may be laid down. 

There is no justification for not consider- 
ing the pathological grading of a tumor as 
an important aid in deciding on treatment, 
but perhaps it should not be stressed as 
strongly as size and duration. 

1. Small lesions, without deep ulcera- 
tion, infiltration or enlargement of the 
glands of the neck may be safely treated 
by local treatment only. These cases 
should all be of Grade 1 pathology and 


oI cm. I.I-2.0cem. 2.1 cm. -+ Total 
Cases Duration Cases Duration Cases Duration Cases Duration 
Weeks Weeks Weeks Weeks 
Grade 1 "No metastases 30 20 II ag e ~~ ao 44, 20 
Metastases 2 46 32 I 78 5 46 
a 
P J : 
Grade2 No metastases 8 15 20 2 103 16 20 
Metastases I 78 I 46 2 46 4 39 
Grade3 No metastases I 46 I 20 2 128 4 46 
Metastases — — I 20 2 39 3 32 
Total No metastases 39 20 18 26 7 78 64 25 
Metastases 3 46 4 32 5 32 12 38 


from s00-1000 me-hr. of radium with 
considerable filtration for small lesions, and 
larger doses in larger lesions. 

3. All other patients up to the limits of 
reasonably safe operability should have 
submaxillary and submental neck dissec- 
tions, whether the local lesion is treated 
with radium or surgery. 

4. Although there is nothing in this 
paper on the subject, we believe that most 
patients who have had neck dissections 
should have at least 900 r of high voltage 
roentgen therapy to each side of the neck, 
and that this should be repeated if the 
glands in the neck are positive for car- 
cinoma. 

5. Patients with fixed, deep, or large 
masses in the neck should be treated by 
radiation for palliation’only. 

6. Every case must be decided individu- 
ally and some must be given less than the 
optimum treatment for reasons of age, 
other diseases, or poor general condition.* 


* For discussion see page 88. 
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FIVE-YEAR END-RESULTS OBTAINED BY RADIATION 
| TREATMENT OF CANCER OF THE LIP* 


By BERNARD F. SCHREINER, M.D., F.A.C.S., and WALTER L. MATTICK, M.D. 


af BUFFALO, NEW YORK 
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N THE ;påst, cancer of the lip was a 
+ purely surgical disease. Since the advent 
of roentgen rays and radium continuous 
effort on-the part of the radiologist has 
gradually raised the question of which form 
of treatment is the most efficacious, or 
whether’a combination of the two should 
be used. If the question were asked of this 
audience, I venture to say opinion would 
Ee divided, each feeling that his method of 
treatment is the best. 
The surgeon urges patients to come early 
when lesions are small and favorable for 
excision and dissection of the neck glands, 
well knowing that the results become poor 
as soon as metastases are shown in the 
rodes. Cases past this stage have little 
appeal to him in a curative way. On the 
cther hand, the radiologist will often pre- 
sume to treat all types of lip cases, gener- 
ally after they have been the rounds of 
various medical advisers, and he probably 
more often gets the majority of advanced 
lesions, including the inoperable as well as 
the recurrent cases, often referred by the 
surgeon. The surgeon, hoping he can cir- 
cumscribe all the cancer cells with his 
‘knife, cuts far and wide leaving what the 
cosmetic-minded radiologist insists are 
ugly deformities. The radiologist treats the 
lesions with roentgen rays and radium 
which he trusts will kill the cancer cells, 
subjecting, as the surgeons say, his patient 
to future metastases. Here, most properly, 
steps in the combinationist, the surgeon- 
radiologist. To him comes the more mo- 
mentous problem, that of the best method 
of treatment in combating metastatic 
lymph nodes, the problem which both the 
radiologist and the surgeon equally dislike, 
well knowing that the results are unsatis- 
factory. 


When one consults the literature on this 
subject the same indecision is apparent. 
Numerous surgical statistics have been 
published, but as many lack detail one 
cannot make a fair appraisal of the merits 
of pure surgical procedure; for example, 
Bloodgood? states that where the lesions 
are small and there are no demonstrable 
enlargements of the lymph nodes, 3 


that about ṣo per cent of those showing 
metastases are well after five years. He does 
not give any figures on large or extensive 
lesions of the lip. Fischėl? reports that 88 
per cent of those not showing metastatic 
nodes are alive and well five years but does 
not state what percentage of those that 
have metastases in the lymph nodes are 
well. Shedden,‘ reporting three-year results 
for the American College of Surgeons, gives 
76 and 42 per cent in the first two groups 
respectively. Brewer? in 1923 compiled, 
surgical statistics which included those of 
Bloodgood, Beckman, Sistrunk, and his 
own, and gives 66 per cent well five years 
after local excision; 92 per cent well five 
years after radical operation, performed 
where no metastases were demonstrable; 
and 34 per cent in cases showing definite 
metastatic involvement of the nodes. 

In this study of the surgical literature 
some very pertinent questions present 
themselves: (1) the size of the lesion; (2) 
its location, whether near the corner of the 
mouth or at the midline; (3) the duration 
of the lesion prior to admission; (4) the ab- 
solutely known fact that not all enlarged 
nodes are metastatic and that in a consider- 
able number of cases where no nodes are 
palpable, metastases subsequently develop. 
These questions in diagnosis are impor- 
tant in evaluating methods of treatment. 


, ™ From the State Institute for the Study of Malignant Disease, Buffalo, N. Y. (Burton T. Simpson, M.D., Director). Read in a 
Symposium on Cancer of the Lip, Seventeenth Annual Meeting, American Radium Society, New Orleans, La., May 9-10, 1932. 
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_cent are alive and well after five years, and. 
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Frc, 1. Small lesion without palpable nodes, before 
treatment. Group 1 case. 


e The radiologist and surgeon present sta- 
tistical figures attempting to prove their 
contention and display enthusiasm for 
their particular methods, but the truly 
scientific mind is still in doubt because 
these figures, when carefully scrutinized, 
are generally based on too few cases and 
commonly entail a variety of classifica- 
tions; that is, based on three- or five-year 
arrests, on large or small primary lesions, 
without glands palpable, etc., so that, when 
all statistics are considered as a whole, very 
little unity can be derived from them. 
What is first needed is a satisfactory classi- 
fication to suit, if possible, the surgeon and 
the radiologist, so that both may speak a 
common language. Without this, little can 
be gained by discussion. 

Instead of there being antagonism be- 
tween the surgeon and radiologist, let all 
meet on some common ground to establish 
what is the best procedure for the good of 
the patient. 


and Walter L. Mattick 


Juny, 1933 


& 
na 
y 
? 
h. 
i 


if 


a om A 
? we 


ener, & 


Fig. 2. Same case as Figure I after treatment, now 
well over five years. 


With these preliminary facts, we wish to 
present the results of our analysis of 285 
cases treated at the State Institute for the 
Study of Malignant Disease. All of these 
cases were treated between 1914 and 1927, 
during which time the technique of irradia- 
tion was undergoing an almost continuous 
change. Nevertheless in evaluating the 
results this factor is not stressed and the 
effort here is to make, if possible, a com- 
parison with the surgical! statistics. 

It was plain to the workers at the Insti- 
tute that in order to arrive at any definite 
conclusions a systematic study with a care- 
fully planned piece of work was necessary. 
Accordingly, our tumors of the lip were 
divided into three anatomical groups. In 
Group 1 were placed all lesions on the lip, 
no matter how small or how extensive, 
but with no palpable nodes in the lym- 
phatic drainage areas. Many cases, im- 
possible to deal with surgically except by 
very wide: excision and plastic operation, 


i 
i 
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‘ell into this group, making it difficult to 
compare our results with surgical statistics. 
In Group 1n, any size lesion on the lip with 
definite: enlargement of the lymph nodes 
on one or both sides of the neck which were 
movable and apparently so-called opera- 
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the local lesion, an. estimated value of two 
to four times the erythema dose, 140,000 
peak voltage, I0 milliamperes, no filter, 
time from 3 to 9 minutes, at a distance of 
20 to 22 cm.§ Radium treatment consisted 
of large amounts of radium filtered through 


TABLE I 
RESULTS OF TREATMENT OF 163 GROUP I CASES—NO ENLARGEMENT OF NODES IN NECK 








Cases 


Lesions 1.5 cm. or 







Treatment to Local Lesion Only—131 


Lesions over 1.5 


Treatment to Local Lesion and Sur- 
rounding Lymph-Bearing Areas—Pro- 
phylactically—32 Cases 


Lesions 1.5 cm. or | ‘Lesions over 1.5 


less; 70 cases cm.;61 cases — less; 12 cases CM. ; 2083 
: 98.5 per cent pri- gi per cent primary 100 per cent primary 95 per cent prim 
| mary healings healings healings 
Five-year healings 
Relative 40 cases—8 5% 21 cua 6 cases—86% 10 cases—59% 
Absolute —57% —34% —50% —50% 
Died of cancer- 3 cases 13 cases I case 6 cases 
Primary healings 2 cases 8 cases I case 5 cases 
| Recurrence primary 4 cases . 5 cases 
lesion l 
Living over five years,| 4 cases 2 cases I cass 










| NOW well, but not 
‘con tinuously well 
for five years 










Died from intercur-| 17 cases—all well 










g cases—all well 


3 cases—2 wellat | 1 case—well at 


rent disease” at time of at time of at time of at time of 
death death death, 1 had death 
recurrence 
Lost trace of" 6 cases 16 cases 2 cases 2 cases 
N 3 clinically well 11 clinically well Both clinically Both clinically 
3 undeter- 4 undeter- well well 
mined mined 

TE enlarged g cases 17 cases I case 7 cases 

nodes l 
Nodes disappeared 6 cases 4 cases I case 


under treatment 





* Cases lost trace of and those who died from intercurrent disease are not considered in estimating the relative five-year healings. 


ble; in Group I, cases recurring after 
operation with metastases in the neck 
which were fixed; or untreated cases with 
extensive involvement of the lip, peri- 
osteum of the J jaw, or fixed lymphatic in- 
volvement. 

‘The technique of the treatment given 
was as follows: Unfiltered roentgen rays to 


o.I mm. brass, held in position for from 1% 
to 16 mc-hr.; the application -of radium 
tubes for 200 to 250 me-hr. per tube, fil- 
tered through 2 mm. brass, I mm..rubber; 
or the implantation of glass seeds of 1.0 
or 0.8 mc. of radon. High voltage roentgen 
treatment to the neck, and in a few in- 
stances covering the lip tumor, consisted of 


healings oe N 
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Fic. 3. Large lesion without palpable nodes, before 
treatment. Group I case, 


©200,000 volts, 8 milliamperes, filter 0.5 
mm. copper and I mm. aluminum, distance 
30 to so cm., time varying as to the distance 
used. Factors for the filtered low power 
roentgen radiation were: 140,000 peak 
voltage, 5 milliamperes, 3 mm. aluminum 
filter, time from 8 to Io minutes, at a dis- 
tance of 25 cm. i 

One hundred and sixty-three cases were 


| placed in Group 1 {see Table 1). 


One hundred and thirty-one cases were 
treated locally only with unfiltered roent- 
gen rays or radium. Seventy of these were 
small lesions of 1.5 cm. or less; 61 were 
large lesions measuring over I.5 cm. 

Of the’7o small lesions, 40 have been well 
five years or more after treatment. This 
group shows 85 per cent relative five-year 
healings and 57 per cent absolute five-year 
healings. Three died from metastases; in 2 
the lip had been well, one for four years and 
one for one year; in the other case the lip 
never healed. Four are living over five 
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Fie. 4. Same case as Figure 3 after treatment, now 
well over five years. 


years, are now well, but have not been con- 
tinuously well for five years. Seventeen 
died from intercurrent disease; all were 
free from any evidence of malignancy; 4 
for over four years, 5 for over three years, 
3 for over two years, 2 for over a year, and 
3 for less than a year. Six were lost trace of, 
3 were clinically well for from less than a 
year to over two years, 3 did not return 
after treatment so the result was undeter- 
mined. Nine in this group developed en- 
larged nodes which we thought might be 
metastatic, in only 3 cases did the nodes 
progress causing death, in the other cases 
they disappeared following treatment. Pri- 
mary healing was achieved in 98.5 per cent 
of these cases. 

Of- the 61 large lesions,’ 21’ have been 
clinically well five years or over. This group 
shows §8 per cent relative five-year heal- 
ings and 34 per cent absolute five-year 
healings. Thirteen died from metastases, in 
4 the lip was well at the time of death, in 4 
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shop, with a great many other activities. 
We have printing, show card writing, 
looms, flower making and several other 
items. The injured workers start in at 
seated occupations, using an ordinary cop- 
ing saw, cutting out stencils, the lightest 
sort of occupation that any individual can 
do 1f he has the use of his hands and is able 
to get to a place. We arbitrarily appraise 
a disability of an individual in accordance 
with the type of work that he can do. If he 
is only able to go to this first process and 
not go on to the second or third process, we 
consider his disability two-thirds of the 
total. We feel if he can do this, he has, at 
least, one-third functional vocational ca- 
pacity. 

The next mechanical process is a little 
more difficult. The man has to stand at 
a work bench and use a file, hammer and 
saw, work which varies from light to 
moderately heavy operations. We call this 
standard practice. 

And, finally, he has to do the third type 
of Fork, the hardest kind of carpentry, 
climbing up and down ladders, and using 
a hammer, saw, nails and flean the 
heaviest kind of work projects. 

Regardless of the part of the body in- 
volved, physiological utility can be used 
as a measure of disability. For example, 
function in the upper extremity is ex- 
pressed in the factors of motion, strength 
and coordination which can be measured. 
Weight bearing is the chief physiological 
function of the lower extremity. In en- 
docrine disturbances like diabetes it is the 
carbohydrate metabolism that forms the 
functional basis for the determination of 
permanent disability. In nephrectomy it 
is the remaining kidney function which is 


Anatomical Basis for Disturbed Function 


utilized as a basis for determining the com- 
pensation that is to be paid. 

The structural changes resulting from 
accidental injuries show no consistent or 
direct correlation with the functional dis- 
ability. 

A severe fracture deformity may be ac- 
companied by little or no functional dis- 
ability; while a minor structural change 
may occasion a severe functional disability. 
This is due to the fact that the body econ- 
omy contains a safety factor in the presence 
of disease. The body must maintain its 
normal function or it dies. It continues to 
operate by having extra resources to call 
upon both in structure and function. 
Through self-repair, regeneration, hy per- 
trophy dependent on new conditions, vica- 
riousness of function, the body combats: its 
environment. 

The end-results of industrial accidents, 
therefore, should be appraised not on the 
basis of structural changes but on diş- 
turbed function. 

The conservation and protection of our 
man power depends on the concept of the 
worker as a social and economic unite Be- 
cause of the accident hazards of industey, 
it is necessary to preserve this man power 
by proper health and accident safeguards. 
Where safeguards are inadequate and in- 
jury occurs replacements for reduced earn- 
ing capacity should be made in the form of 
compensation awarded on a rational basis. 
Where compensation is inadequate to re- 
establish the worker as an independent 
economic unit, he should be rehabilitated 
and restored to remunerative employment 
through physical and vocational re-train- 
ing.* 


* For discussion see page 49. 
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TRAUMATIC NEUROSIS* 


By L. J. 


HE term traumatic neurosis has been a 

most abused term during the past few 
years for it has been used indiscriminately 
to cover all conditions following injury 
that cannot be accounted for on an organic 
basis. The term itself 1s a poor one, es- 
pecially in industrial medicine or in the 
legal phase of medicine because the word 
traumatice immediately causes prejudice. 


Some authorities have suggested the use of 


the diagnosis “neurosis following injury” 
in’ cases of so-called traumatic neurosis 
until it has been definitely decided whether 
or not the neurosis is the result of the injury 
of whether it merely appeared after the ac- 
cident without having any relationship. 
This, I believe, is a much preferred diag- 
nostic term, 
We are all aware of the increase in the 
frequency of neuroses associated with in- 
jury. This is due to a number of factors. 
The most important of these are lack of em- 
ployment, the ever increasing speed of fac- 
tSry work with a resultant driving of em- 
ployees, fear of losing position, and avarice 
that later changes from malingering to a 
true neurosis. 

To arrive at a diagnosis of neurosis fol- 
lowing injury should offer no great cifh- 
culty if we adhere strictly to the definite 
signs of a neurosis. It is not just to say that 
any complaint a patient has and cannot be 
accounted for on an organic basis is a 
neurosis. Such a practice encourages ma- 
lingering and also makes it dificult for the 
person with a true traumatic neurosis to 
obtain what is due him. The signs of a 
neurosis following injury are emotional in- 
stability, such as weeping attacks and de- 
pression, vasomotor disturbances such as 
flushing and dermographtia, increased ten- 
don reflexes, fine tremor of the hands, in- 
creased electrical excitability of the skeletal 
muscles, trophic changes, fast thready pulse 


* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 
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and an attitude of despair. I do not mean 
to give the impression that all of these signs 
are necessary for a diagnosis but a sufficient 
number should be present to exclude any 
element of doubt. 

Of course, the best way to combat the 
increasing incidence of neurosis associated 
with injury in employment is to attack 
it from the preventive side. Industry, 
itself, can be of great help in this without 
a great deal of effort. The employer 
should take an accurate employment 
history of a prospective employee before 
he is hired to determine whether or not 
he is fit to do factory work. The worker 
who changes his place of occupation fre- 
quently and the nature of his work fre- 
quently without advance 1s not the desira- 
ble kind. The employee who does this usu- 
ally finds it difficult to adjust himself to 
any fixed environment and 1s very prone to 
develop a neurosis at the slightest provoca- 
tion. The examining physician should also 
note whether or not there is any evidence 
of emotional instability and also if the 
prospective employee is hypersuggestible. 
The employer should make every effort to 
give the employee a pleasant environment 
in which to work which is most easily ob- 
tained by having foremen who do not con- 
stantly antagonize the men below him. 
The medical attendants, especially the first 
aid men, must be careful what is said in the 
presence of the injured immediately after 
an accident because during this period fear 
is quite marked and remarks such as, “If 
it had struck him one inch further down 
he would have been a goner,” have their 
effect. During any emotional reaction one 
is unusually suggestible. 

After the diagnosis of a neurosis has 
been made, the next step is to determine 
whether or not the neurosis is related to the 
injury. This necessitates observation of the 
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the lip healed after treatment but recurred, 
in § the lip never healed. Two are living 
cver five years, are now well, but have not 
been continuously well for five years. Nine 
cied from intercurrent disease, all were 
well at the time of death, 2 for over three 
years, 3 for over a year, 4 for less than a 
year. Sixteen were lost trace of, in 11 the 
lesion was well, 1 for four years, 3 for over 
three years, 3 for over two years, 2 for over 
cne year, 2 for less than a year; 4 were 
undetermined as they did not return after 
the first treatment; in one case the primary 
lesion was healed but the metastases which 
had developed were progressing. Seventeen 
in this group developed enlarged nodes 
which we thought might be metastatic; in 
13 cases the nodes progressed causing death, 
the other 4 disappeared with treatment. 
Primary healing was achieved in 56 cases, 
or gI per cent. 

Thirty-two cases were treated over the 
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FıG. 5. Large lesion on lip with palpable nodes in left 
submental and submaxillary regions, before treat- 
ment. Group II case. 
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Hic. 6. Same case as Figure 5, after treatment, now 
well over five years. 


surrounding lymph-bearing areas as well, 
as locally. Twelve of these were small le- 
sions of 1.5 cm. or less; 20 were large lesions 
measuring over I.5 cm. 

Of the 12 small lesions, 6 have been 
clinically well five years or over; 86 per 
cent relative five-year healings, 50 per cent 
absolute five-year healings. One died from 
metastases five years after admission, the 
lip remained well from the time of first 
treatment. Three died from intercurrent 
disease, 2 had been well for over three 
years, one was clinically well for one year 
when he had a recurrence and shot him- 
self. Two were lost trace of in less than a 
year, both lesions were well. Only one in 
this group developed metastases; 100 per 
cent showed primary healing. 

Of the 20 large lesions, 10 have been 
clinically well five years or over; $9 per 
cent relative five-year healings, 50 per cent 
absolute five-year healings. Six died from 
metastases, in § the lip healed but the le- 
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enlarged nodes. Eight of the cases (25 per 
cent) which were treated over the lymph- 
bearing areas, as well as locally, developed 
enlarged nodes. 

Thirty-eight cases were placed in Group 
1 (see Table 11). Eight cases are clinically 
well for five years or longer, 29.6 per cent 
relative five-year healings, 21 per cent 
absolute five-year healings. Eighteen cases 
died from the disease, in 8 the lip was 
healed at the time of death, in one the lip 
healed but recurred before death. Six of 
these cases died between one and two 
years; 3, from two to three years; 2, from 
three to four years (1 of these cases was 
clinically well two years seven months 
when there was a recurrence on the lip and 
metastases); one, from four to five years; 
one, from five to six years, was clinically 
well four years ten months when there was 
a recurrence of the metastases, the lip re- 
mained well at the time of death. One case 
is living over five years, is now well but has 





hic. 7. Large submaxillary metastasis. 


ston recurred before death; in one the lip 
enever healed. One is living eleven years 
from the time of admission, is now well, 
but has not been well for five continuous 
vears. One died from intercurrent disease 
after being well for four years and ten 
months. Two were lost trace of, both were 
clinically well. Seven in this group de- 
veloped enlarged nodes which we thought 
might be metastatic, in 6 cases the nodes 

: progressed causing death, in one case the 
nodes disappeared after treatment. 

Of the 163 cases treated in Group 1, 77 
are clinically well five years or longer, or 47 
per cent absolute five-year healings; 107 
are available for five-year statistics, of 
which 77, or 71.9 per cent, are relative 
five-year healings. Of the 157 cases which 
were followed at least once after treatment, 
150, or 95 per cent, had primary healings. 
Nine of this 150, or 5.7 per cent of the total, 
recurred without subsequent healing. 

Twenty-six of the cases (19.8 per cent) Fic. 8. Same case as Figure 7, nine months after 


which were treated locally only, developed treatment by high power roentgen rays. 
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not been continuously well for five years. 
Four cases died from intercurrent disease, 
3 were clinically well from one to three 
years; one died in a month, the lesion had 
improved. Seven cases were lost trace of, 
one had been clinically well for six months, 
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13 were recurrent after local excision and 
dissection of the neck glands. In 25 of these 
cases the lip remained well at the time of 
admission but the metastases were hard 
and fixed. Only one of the 79 cases treated 
in Group 111, or 1.2 per cent, is well for over 
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RESULTS OF TREATMENT OF 38 GROUP II CASES 


_ Lesions larger than 1.5 'cm.—Nodes pal- Lesions 1.5 em. or less—Nodes palpable 
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Five-year healings 


Relative | 6 cases—31% 
Absolute fe 22% 


Died from cancer 13 cases 


mained well; 
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1 clinically well 4 yr. 10 mo., re- 
currence of metastases, lip re- 


clinically well 2 yr. 7 mo., re- | 
currence’on lipand metastases; | 
in from I to 4 years, lip re- | 


Cases 
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2 cases—25% 
— 18% : 


|- § cases XS 


1 clinically well 1 yr. ro mo., re- 
currence of metastases, lip re- 

| mained well; 

4 died in from 1 to 3 years, in 2 
cases the lip remained well at 
the time of death 


| mained well at time of death in | 


4 Cases; 


6 died in less than a year, unim- 





Lost trace of * | 4 cases 


3 cases 


proved | 
Living over five years, | 1 case 

now well, but not | | 
continuously well for | : ° 

five years | 

Died from intercurrent | 4 cases | 

disease* | 3 clinically well for from 1 to 3 | 

| years; | 

1 unimproved—1! month | 


to 


after treatment 


i clinically well 6 months; 
1 lip healed for 4 months, metas- | 
tases remained the same; : 
undetermined—did not return | 


allin less than a year, lip healed 
In 2 Cases 
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* Cases lost trace of and those who died from intercurrent disease are deducted from the total number of cases in estimating the 


relative five-year cures, 


in 3 the lip was healed but the metastases 
remained the same, one case was unim- 
proved, 2 were undetermined as they did 
not return after first treatment. 

Primary healing was achieved in 25 
cases, or 6§ per cent, of the Group u cases. 

Eighty cases were placed in Group 111, 21 
of these were recurrent after local excision, 


five years (absolute statistics). Discount- 
ing the lesions which were healed at admis- 
sion, 11 of $4, or 20 per cent, showed pri- 
mary healing, 2, or 18 per cent, of those 
healed, recurred. 
CONCLUSIONS 

1. This study includes cases treated 

between 1914 and 1927, and is based on 
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285 cases which were arranged in three 
groups according to the amount of ana- 
tomical involvement. 


Tage El 


FIVE-YEAR RESULTS--EPIDERMOID LIP CARCINOMA 
Primary Relative Absolute 





No. Healing Five- Five- 
of Per Year Year 
Cases cent Healing Healing 
Percent Percent 
ot treated $ 
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In the Group 1 
cae primary healings, aa 
Which recurred without su bsequent heal- 
ing; 71.9 per cent showed relative five-year 
healings; 47 per cent showed absolute fve- 
year healings. The small lesions treated 
locally only showed 85 per cent relative 
five-year healings, the large lesions treated 


cases 95 per cent 


per cent of 


Mattick Juey, 1933 
locally only showed 58 per cent relative 
five-year healings; the small lesions treated 
locally and to the lymph-bearing areas 
proj phylactically showed 86 per cent rela- 
tive healings, and the large lesions in this 
group showed ṣọ per cent relative healings. 

In the Group 1 cases 65 per cent 
re primary healings, 29.6 per cent 
had relative five-vear healings; 21 per cent 
— five-year healings. 

In the Group u cases only one of 80 
showed five-vear healing; the rest died 
ig metastases. 

. In the Group 1 cases, 34, or 20 per 
e developed enlarged lymph nodes.* 
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TREATMENT AND RESULTS IN CARCINOMA 
OF THE LIP* 
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By OWEN H. WANGENSTEE? 


90; CASES 


MINNEAPOLIS, MINNESOTA 


N PERHAPS no other malignancy is 


the physician in so favored a position 
as when dealing with carcinoma of the 
lip. The appearance of an ulcer on the lip 
that fails to heal, by virtue of its exposed 
and prominent position, leads to early 
recognition. Delays, for which physicians 
and patients are about equally responsible, 
occur, but not with the consistent fre- 
quency observed in the diagnosis of most 
other malignancies. In addition, carcinoma 
of the skin, of which cancer of the lip may 
be considered as one of the more frequent 
sites of occurrence, is relatively benign as 
contrasted with a large number of malig- 
nancies occurring elsewhere. In the man- 
agement of carcinoma of the lip, the phy- 
sician has at his disposal two agents of 
demonstrated value, namely, surgery’ and 
‘rradiation, and the results of effective treat- 
ment in early cases of carcinoma of the lip 
are probably unrivalled by those of any 
other type of malignant neoplasm. 

The special interest in carcinoma of the 
lip hinges about the most appropriate type 
of treatment. For most squamous cell 
carcinomas of the skin elsewhere, irradia- 
tion in most centers where both types of 
treatment are available has superseded 
surgery. In the lip, however, the results 
of adequate, early surgery have been so 
satisfactory that many have been unwilling 
to substitute an agent of questioned equal 
worth. Several of those who have accepted 
the conservative plan of irradiating both 
the neck and the local lesion on the lip, 
however, believe that many lymph nodes 
are needlessly removed by surgeons who 
regularly do the complete operation, and 
contend that their results are just as good, 


and that irradiation spares the deformity of 
the lip occasionally resulting from surgical 
excision. 

What every conscientious physician de- 
sires for his patient is the greatest degree 
of protection and assurance of complete 
eradication of the disease, with least danger 
to life. The matters of conservative non- 


operative or surgical treatment with ee 


attendant apprehensions, deformity and 
convenience are considerations of conse- 
quence, but only of secondary concern. 

A number of studies have shown that 
when the submaxillary and submental 
lymph nodes are routinely removed in 
early cancer of the lip histologic metastatic 
involvement is present in only about 25 
per cent of the cases. As contrasted with 
cancer of the breast or tongue, carcinoma 
of the lip must be conceded to be a more 
benign type of neoplasm in which lymph 
node metatases do not occur early with 
such regularity. | 





‘evertheless the results 
of simple “V” excision and the complete 
operation [66 per cent five-year cures for 
the former, and g2 per cent for the latter 
(Brewer)! are so striking as to indicate 
that effectual and adequate management 
of the lymph nodes is a significant item in 
dealing with cancer of the lip. To those 
experienced in the removal of the lym- 
phatic drainage area in malignancy, it is 
difficult to escape the impression that the 
assertion of the microscopist that the re- 
moved submaxillary or submental lymph 
nodes are free from cancer has the same 
significance as when he fails to find evi- 
dence of metastatic cancer in the axillary 
lymph nodes. Certainly the biologic test 
as manifested in the absence of lymph node 


* Read in a Symposium on Cancer of the Lip, Seventeenth Annual Meeting, American Radium Society, New Orleans, La., May 
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involvement with the lapse of time is a far 
more reliable criterion than the statement 
of the pathologist that there is no micro- 
scopic evidence of metastasis. We have the 
impression as concerns the absence or 
presence of lymph node involvement in 
cancer of the lip, that palpation and gross 
examination of the removed nodes are 
almost as equally reliable in the detection 


and O. 
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favor and practice this conservative plan 
have not published convincing statistics to 
bear out their contention. It might well be 
asked in how many early cases treated con- 
servatively with irradiation does manifest 
involvement of the regional lymph nodes 
subsequently occur, demanding interstitial 
implantation of radium or surgical re- 
moval. We feel that one of the obligatory 
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(1) 11 cases never returned after initial therapy. 
ara 0 follow-up on 3 cases. 
(3} No follow-up on 5 cases. 

* 


4 hopeless. Not treated. 
** 2 not treated 


of the presence of cancer as is microscopic 
examination. 

Certain it is when the lymph nodes are 
manifestly involved that roentgen therapy 
as a single agent is a futile remedy. Our 
experience has been that surgical extirpa- 
tion of the involved lymph nodes combined 
with the interstitial employment of radium 
emanations (gold seeds) is the most effec- 
tive in such instances. From our own ex- 
perience we have been unable to determine 
how effective roentgen radiation ts in de- 
stroying minute metastases that are not 
apparent in the lymph nodes. Those who 


requisites in pursuing the conservative 
irradiation plan is a frequent (monthly at 
first) check-up of the patients. Our pa- 
tients, though they come largely from an 
agricultural community, are in a measure a 
migratory population, as is easily demon- 
strated in follow-up efforts. They are al- 
most entirely charity patients, and come 
from the four quarters of the state, and a 
monthly attendance at the outpatient 
clinic is, necessarily, out of the question. In 
consequence we have continued the policy 
of routinely excising the primary lymphatic 
drainage area in cancer of the lip. In the 
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majority of instances the lesion on the lip 
has also been dealt with surgically, roent- 
gen' rays or radium being used as the sole 
therapeutic agents in very superficial 
localized, or very broad lesions of the lip. 
Our plan of dealing with the various types 
of carcinoma of the lip will be discussed 
at greater length below. 
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ticular therapeutic agent employed by the 
physician whom he consults. 


REVIEW OF OUR MATERIAL 


Since January, 1925, when the Cancer 
Institute of the University of Minnesota 
School of Medicine was opened, to April 1, 
1932, 138 cancers of the lip have been 
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RECURRENT GROUP OF 31 CASES, 3 DIED WITHOUT EVIDENCE OF RECURRENCE AND WITH CAUSE NOT ATTRIBUT- 
ABLE TO CARCINOMA, THIRTEEN DIED DURING THE COURSE OF THE DISEASE AS FOLLOWS: 


Age Duration after Cause of Death 
Recurrence 


Treatment 


Remarks 


Hopeless 8 
Hopeless, due to extent and ing 
fection in neck 


$3. Unknown Carcinoma Not treated 
42  tomonths Carcinoma Not treated 
66 4% months Carcinoma 

sy Unknown Carcinoma 

67 27 months Asphyxia 


Injection gasserian ganglion 
Radium therapy only 


Resection mandible 


Hopeless, recurrence in lip and 
neck 

Hopeless, large ulcerated lesion 
—never cleared up 

Recurrence in lip and neck, 
operative death 


54 13months Atelectasis 27 Neck dissection and radium Recurrence in neck 
days after oper- implantation 
ation 
38  12months Carcinoma 1. Resection mandible Recurrence in neck never cleared 
2. Later radium up; died here g months later 
65 50 months Carcinoma Combined surgery and x-ray Recurrence in lip and neck; died 
and radium here 2 months later 
70 33months Carcinoma 1. Combined surgery and ir- Recurrencein neck, never cleared 
radiation up 
2. Later, irradiation 
74 20months Hemorrhage Excision lip and irradiation Recurrence in lip and neck, ero- 
sion Jugular vein 
70 22months Carcinoma 1. Combined surgery and ir- 1. Recurrence in lip 
radiation 2. Secondary recurrence 
67 Unknown Carcinoma Excision lip only Recurrence lip 
tongue 


Carcinoma cer- 
vix with me- 
tastasis to lung 


62 Unknown 


One of the functions of a symposium 
should be a pooling of experiences, out of 
the discussion of which should be elabo- 
rated certain definite conclusions as to 
which is the preferred method of treat- 
ment. A review of this character fails in its 
objective unless this end is attained. With 
the cooperative effort in cancer treatment 
becoming manifest throughout our coun- 
try, the patient should be in a position to 
accept the acknowledged preferred treat- 
ment and not be forced to accept the par- 


Excision lip, neck dissection 


Recurrence lip 


studied. Fight of these cases refused all 
types of therapy, therefore the statistical 
study is based upon 130 cases. 

Ninety-nine of these had received prac- 
tically no treatment prior to admission and 
are therefore considered as primary cases. 
There were also 31 cases of recurrent lesions 
on the lip or neck, or both, when they first 
visited our Tumor Clinic of the Out-Patient 
Department. One hundred and eleven of 
these patients have been followed at fairly 
regular intervals, either by return visit, 
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letter, or through correspondence with 
their local physicians. We have therefore 
maintained an 84 per cent follow-up in this 
group. Fifteen of the primary and 5 of the 
recurrent group have not been traced for 
the last six months. 

ze. The youngest patient in the whole 
group was thirty-three vears old, and the 
oldest, a female, was ninety years. Thirty- 
four per cent were in the sixth decade, and 
25 per cent in the fifth decade. We had 
only 3 cases below forty years of age. 

Sex. There was the usual striking pre- 
dominance of males over females, there 
being ofly 4 cases, or 3.1 per cent, of carci- 
homa of the lip in females in the group. 

Position. In this series the upper lip only 
was involved in 2 cases (1.6 per cent). One 
of these, in a man, was Hee as basal 
carcinoma, and the other, in a woman, as 
an infiltrating type of squamous carcinoma. 
There was no predominance of one side 
of the lower lip over the other. 

When these cases were first seen, a biopsy 
was taken and a careful microscopic study 
made. The various sections were graded 
upon the cellular differentiation as pointed 
*out by Broders. We have felt that micro- 
scopic grading is another aid that must be 
considered carefully in appraising the prog- 
nosis. We have not, however, varied the 
treatment a great deal whether the tumor 
is graded 1 or 4. 

The clinical factors have proved to be of 
greater aid to us than any laboratory proce- 
dure. In every case we have tried to make 
special notation as to the extent of the 
primary lesion, whether it is infiltrative 
or proliferative, and the presence or ab- 
sence of palpably firm, discrete, regional 
nodes (clinically or at operation). Not 
infrequently it has been our expertence 
that palpable nodes have failed to show 
microscopic evidence of disease. Our usual 
procedure, however, has been to make sec- 
tions of each node present. Possibly if a 
large number of sections of each node were 
made we would find more nodes with 
microscopic involvement, but such proce- 
dures are impractical, 
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THE PRIMARY GROUP 
Duration. The duration of the lesion in 
these cases varies from six months to over 
five years. There were 22 cases with the 
duration less than six months, and the same 
number with the duration over four years. 
Grouping of Cases. Cases of this group 
have been subdivided into three classes 
depending upon the presence of involved 
nodes, clinically or operatively, and if they 
were fixed to surrounding structures or 
nodes. The fixation probably means that 
the carcinomatous metastasis has broken 
through the capsule of the node and in- 
vaded the neighboring tissues. The pri- 
mary lesion has been of the infiltrative type 
in 88 cases, and proliferative in 11 cases. 
There were 41 cases of early lesions with- 
out regional nodes being involved; $3 cases 
in which the nodes were ie ate l 
cases in which the nodes were fixed. 


EARLY LESIONS WITHOUT PALPABLE NODES 


The primary lesion was of the infiltrative 
type in 38 cases and of the proliferative in 
3 cases. In the class of early lesions without 
ee nodes the duration was fairly 
short. In g cases the duration was less than 
six months; in 12 the duration was between 
seven and twelve months; however, the 
lesion was present over four years in 8 
cases. 

We have employed no inflexible rules in 
the management of these cases of carci- 
noma of the lip, but have permitted our- 
selves to be guided largely by the findings 
in each case. The usual treatment has been 
a combination of surgery and irradiation. 
Latterly we have been treating the local 
lesion more frequently by irradiation alone. 

The lesion on the lip has been first excised 
by a wide “V?” type of incision, followed by 
one exposure of the lip to roentgen radia- 
tion (3o-so per cent s.£.D.). In those 
instances where the excision of the lesion 
has narrowed the oral opening considera- 
bly, we have found that a lateral incision on 
one or both sides usually suffices to correct 
the deformity. In previous years we usually 
employed the Stewart operation for recon- 
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structing the lip and in more recent years a 
pedicled lateral Hap swung down from the 
upper lip has occasionally been employed. 
However, we have found the widening of 
the mouth obtained by suturing the mu- 
cous membrane in the lateral incision (Fig. 
1) so effective and simple as to warrant its 
routine employment where a plastic repair 
appears indicated. After about four weeks 
a neck dissection has been done in which 


\\ 
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ree 


treated in this manner. There have, how- 
ever, been several that have had surgical 
treatment only, and a few that have been 
treated by radiation alone. In those in- 
stances in which the lesion on the lip 
responded favorably to roentgen or radium 
irradiation alone, excision of the sub- 
maxillary and submental lymph nodes has 
almost invariably been done a short time 
later, followed by roentgen irradiation of 


Suturing 
mucous membrane 





Fic. r. A simple method of enlarging the “fish-mouth” deformity after “V” excision of a lesion of the lip 
(O.H.W.). The method may be employed, also, in the rarer instances of carcinoma of the upper lip. We 
have also found it useful in enlarging the oral opening after unsatisfactory results following more com- 


plicated types of plastic repair. 


the contents of both submaxillary triangles 
and the submental space have been ex- 
cised. Whenever indicated, as determined 
by the presence of manifest gross involve- 
ment of the submaxillary lymph nodes on 
one or both sides of the neck, a block dis- 
section has been done. When the incision 
has healed a series of deep roentgen treat- 
ments (120-160 per cent $.E.D.) have been 


given. Roentgen radiation to the lip alone 
has been limited largely to very superficial 
lesions, the removal of which would de- 
mand excision of practically the entire 
lower lip. 

The majority of the cases have been 


the neck. We have not employed the endo- 
therm, but have used sharp dissection 
throughout. 

The combination of surgery and irra- 
diation has been used in 17 cases: irradia- 
tion alone in 8 cases; surgery alone in 16 
cases (in 4, only excision of the lip was 
done). 

One case did not improve after irradia- 
tion of the lip and regional nodes, and died 
twenty-two months after treatment. There 
was one recurrence in the lip thirty-two 
months after excision of lip and neck dis- 
section. This recurrence was treated by 
roentgen irradiation of the lip and neck. He 


80 O. H. Wangensteen and O. S. Randall 


was free from tumor when seen two months 
later. 

Mortality. There have been 8 deaths, 4 
of which were not attributable to cancer 
who died eight months, nine months, 
twelve months, and thirteen months after 
initial therapy. The 4 who died, whose 
cause of death could be attributed to carci- 
noma, lived three days, two months, 
nineteen months, and twenty-two months 
after initial therapy (see Table 111). 
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more than four years in 13 cases. When we 
compare these figures with the early group 
the duration does not appear to be of very 
much importance. 

The primary lesion was of the infiltrative 
type in 45 cases, and proliferative in 8 cases. 

In this group there has been a much 
stronger tendency to combine surgery 
with irradiation. In only g cases was 
surgery used alone, in 6 cases irradiation 
alone, and in 38 cases the combination 


Tapte 
+ c4 Sess cats ; : 7 . 
THE DEATHS MAY BE TABULATED AS FOLLOWS: PRIMARY GROUP OF gg CASES, 18 DEATHS, 4 DIED OF CAUSES NOT 
ASCERTAINED BUT WITHOUT EVIDENCE OF RECURRENCE, FOURTEEN DIED DURING THE COURSE OF THE 
@ 
DISEASE AS FOLLOWS: 


Age Duration after Cause of Death Treatment Remarks 
Treatment 

60 3 days Hemiplegia “V? excision lip 

75 s days Submaxillary neck dissection Postoperative death 

61 4 months Carcinoma Not treated Hopeless, due to infection 

85 8 months Carcinoma Radium only Hopeless. Very extensive 

8 1month Melanoma Excision lip, irradiation Hopeless 

80 Unknown Carcinoma Irradiation only Hopeless, due to extent and 

senility 

78 Unknown Carcinoma Irradiation, neck dissection Recurrence, 8 months after ini- 
Recurrence tial therapy 

71 tg months Carcinoma Combined surgery and trradia- Recurrence lip and neck, treated 
Recurrence tion with radium and x-ray 

72 4 months Carcinomalung Combined surgery and irra- No recurrence in lip or neck 

° (metastasis) diation 

66 22 months Carcinoma Irradiation Never completely healed 

68 19months Carcinoma Excision lip and neck dissection No recurrence 
larynx 

en 4 months Excision lip and neck dissec- 

tion 
66 7days Carcinoma X-ray and radium Died at home 
7% 2 months Carcinoma Excision lip and x-ray lip Died at home 


Of the remaining cases we have no 
follow-up on 11 who never returned after 
they were first treated. The duration of the 
other 22 cases is as follows: up to. six 
months, 6 cases; seven to twelve months, 2 
cases; thirteen to eighteen months, 1 case; 
nineteen to twenty-four months, 3 cases; 
twenty-five to thirty-six months, 4 cases; 
thirty-seven to forty-eight months, 1 case; 


over forty-eight months, § cases. 
CARCINOMA OF THE LIP WITH PALPABLE 
NODES 


Duration. There were 53 cases in this 
group. The duration did not appear to be 
of very great consequence as the duration 
was less than six months in 14 cases, and 


of surgery and irradiation was employed. 

Recurrence. We have had 10 recurrences 
of which 2 were in the lip, 3 in lip and neck, 3 
in neck, and in 2 the position was not stated. 
Most of these recurrences appeared during 
the first six months subsequent to treat- 
ment, however one appeared after three 
years. Six of the cases are dead, 2 of which 
died during treatment. 


ADVANCED GROUP 


Of the ¢ cases in the advanced group, 4 
were considered hopeless and no treatment 
was advised. In the other case a combina- 
tion of extensive dissection followed by 
deep roentgen therapy was used. A recur- 
rence in the neck appeared two months 


+ 
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later which was treated, and the patient is 
now living and well twenty-seven months 
after the first treatment. 


SUMMARY OF RECURRENCES IN 
PRIMARY GROUP 

There were 12 recurrences in the primary 
group, 7 of which appeared within the first 
six months, 2 between seven and twelve 
months; 2 between twenty-five and thirty- 
six months, and 1 after thirty-six months. 
Four of the recurrences were in the neck, 
3 1n the lip, 3 in the lip and neck, and in 2 
the location of the recurrence was not 
stated. Ten of these cases were living with 
recurrences under control when last seen. 


RECURRENT GROUP 


There were 31 cases in this group, and 
all had their primary lesion in the lower 
lip. Their initial treatment elsewhere con- 
sisted of surgery only, in 15 cases, irradia- 
tion only, in 8 cases, and surgery and irra- 
diation in 8 cases. 

Duration and Position of Recurrence. 
Upon admission the recurrence was present 
on the lip in 14 cases; in the neck in 11 
cases, and lip and neck in 6 cases. These 
lesions had been present less than six 
months in 16 cases, between seven and 
twelve months in 6 cases; thirteen to eight- 
een months in 2 cases; nineteen to twenty- 
four months in 2 cases; two to three years 
in 1 case; three to four years in 2 cases, and 
no record was given in 2 cases. 

Four of these cases were considered too 
far advanced to be treated other than 
palhatively. In 7 the recurrence was 
treated with surgery only, in 11 cases with 
irradiation only, and in 11 with a combina- 
tion of surgery and irradiation. All but s 
of these cases have been followed. Sixteen 
are dead, of which the cause in 13 is known 
to have been cancer. 

Of those who have been traced, 3 are 
free from symptoms less than six months; 
1 is free less than one year; 2 less than 
eighteen months; and 4 have been free for 
more than three vears. 

Upon the basis of the 31 cases in this 
group, the mortality has been 16 cases, or 
SI per cent, 
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SUMMARY OF RESULTS (SEE TABLE 1) 

In the 99 primary cases, surgery was 
used alone in 25 cases; irradiation alone 
in 14 cases; and a combination of surgery 
and irradiation was employed in 56 cases. 
There were 4 cases considered hopeless and 
not treated. There were 12 recurrences of 
which 2 are dead, and there was one case 
who was unimproved and subsequently 
died. One of these recurrences was in the 
early group, 10 in the group with involved 
nodes, and one in the advanced group. 
There were 18 deaths (mortality. 19 per 
cent), 14 of which were attributed to carci- 
noma (mortality on this basis of 14 per 
cent). We have no follow-up in the last six? 
months on 14 cases. In this primary group 
there are 22 cases that have been followed 
who are living and free from symptoms 
three years after initial treatment, and 7 of 
which are living and well five years after 
treatment. 

In the 31 recurrent cases no treatment 
was advised in 2 cases; surgery was used 
alone in 7 cases; irradiation alone in 11 
cases; and a combination of surgery and 
irradiation in 11 cases. Fifteen cases are 
now free from symptoms, 4 of which have 
gone more than three years since their ini- 
tial treatment. There have been 16 deaths, 
13 of which may be attributed to carci- 
noma. 


SUMMARY AND CONCLUSIONS 


The results of treatment for cancer of 
the lip compare favorably with those of any 
malignancy. Failures are usually due to 
delay in receiving adequate treatment. In 
this group of 130 cases there have been 34 
deaths (26 per cent); in 26 instances (20.7 
per cent) death was due to cancer or a 
cause associated with the treatment of the 
lesion. Surgery has been the mainstay of 
treatment and roentgen rays and radium 
have been employed as essential adjuncts. 
It 1s believed that surgical removal of the 
submental and submaxillary lymph nodes 
affords the patient, with an early lesion, 
more protection than conservative irradia- 
tion.* 


* kor discussion see page 88. 
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AN OPERATION FOR EPITHELIOMA OF THE LIP* 


By JEROME P. WEBSTER, M.D. 


NEW YORK CITY 


pi purpose of this paper is to present 
a type of operation which is useful in 
cases of primary epitheliomata involving a 
moderate or considerable portion of the 
lower lip. There is no attempt to discuss 
the treatment of neck metastasis. 

With increased skill in the therapeutic 
application of radium and roentgen rays, 
with new and more effective methods of 
making use of these agents, with larger 
amounts of radium available in some insti- 
tutions, and with higher powered roentgen- 
ray machines, in certain instances it 1s 
possible to eradicate the primary lesion by 
these means, and to cause but little altera- 
tion in the appearance and in the function 
of the lip. All too often, however, the 
dosage available is insufficient, and the 
physician employing these agents 1s not 
adequately trained in their proper appli- 
cation, with the result that in many in- 
stances the disease 1s not arrested. 

Thorough surgical treatment is better 
than ineffectual radiation therapy, and 1n- 
adequate excision is worse than optimum 
treatment by radiation. Interference with 
insufficient treatment by either method 
stimulates the diseased tissue to increased 
activity. As a result, subsequent eradica- 
tion is rendered more difficult; a larger 
amount of tissue must be excised; the neo- 
plasm may become widely disseminated; 
and finally, the cosmetic and functional 
results of later operations are relatively 
poorer. 

A microscopic examination should be 
made of all primary lesions; for only with 
the data found thereby can the nature of 
the diseased tissue be definitely known and 
the diagnosis of malignancy be confirmed 
or disproved. An excision of the primary 
lesion with a wide margin of safety com- 
bines biopsy and good therapy. 


* From the Department of Surgery, College of Physicians anc 


It is essential in surgical excision of the 
primary epitheliomatous lesion that a suf- 
ficiently wide margin beyond the lesion be 
excised to prevent the possibility of leaving 
any portion of the diseased tissue 77 situ. 
Should not all of the tumor be removed, 
reappearance is bound to occur. One should 
not, therefore, be influenced by the size of 
the defect resulting from such a wide ex- 
cision. The primary consideration 1s the 
elimination of the disease; secondary to 
this is the desire to obtain a satisfactory 
cosmetic and functional result. 

Many small primary lesions may be 
readily repaired by simple “V-shaped ex- 
cision. This operation may be performed in 
the office or dispensary, under a local anes- 
thetic, by an unassisted operator if neces- 
sary, and the patient does not have to 
enter a hospital. The stitches may be re- 
moved early, without leaving deforming 
scars, and the appearance of the lip 1s prac- 
tically unchanged after this procedure. 
Even somewhat larger lesions may be ex- 
cised by the ‘““V’’-method. This may leave a 
temporary tightness of the lip, but the 
deformity will be overcome in time by the 
gradual stretching of the lip from daily 
use. 

There is a limit, however, to the width of 
tissue which may be excised without leav- 
ing a permanent deformity. Excision of 
larger lesions involves the problem of tissue 
replacement, and countless methods have 
been devised to repair these defects. In 
many of these operative procedures a por- 
tion of tissue is transplanted from the 
cheek, the chin, or from the neck, and the 
mucous membrane is brought over as well 
as possible to form a new vermilion border 
and a lining of the new lip. With many of 
these procedures, tissue from the cheek 1s 
drawn in from the sides and a tight lower 


i Surgeons, Columbia University and the Presbyterian Hospital, 


New York. Read in a Symposium on Cancer of the Lip, Seventeenth Annual Meeting, American Radium Society, New Orleans, 


Las May 9-10, 1932. 
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ip is produced. This traction of tissue 
towards the median line, in order to form 
the lower lip, inevitably draws the outer 
edges of the upper lip more closely together 
and causes this lip to protrude beyond its 
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ance. It consists in turning a wedge-shaped 
flap from the upper lip to fill one half of the 
“V-shaped space caused by excision of the 
lower lip together with the epithelioma. 
The operation 1s usually done under local 


Fic. 1. Steps of operation for rotation of upper-lip flap into lower-lip defect, with the pedicle bridged between 
both lips. (1) Epithelioma and outlines of incisions in lips; (2) Epithelioma excised and muscle overlying the 
chin undermined; (3) Skin and mucous membrane sutured up to the level of the labio-mental fold: (4) Upper- 
lip flap being rotated into the lower-lip defect.—Note that the skin and lip margin are severed on the outer 
side. On the inner, pedicle side, the incision is carried through the skin to its junction with the vermilion border 


and the mucous membrane is left intact at a higher level; (5) Flap sutured in position with all denuded sur- 


faces covered over. The pedicle forms a bridge between the lips making two openings to the mouth; (6) 


Pedicle severed and lip margins reformed. 


natural position. There then exists a tight, 
retracted lower lip and a relaxed upper lip 
projecting beyond it. 

The operation here described prevents 
this discrepancy between the two lips and 
replaces the tissue which has been excised 
with tissue similar in structure and appear- 


anesthesia, by injecting the infraorbital 
and mental foramina. The pedicle, attached 
to one corner of the flap at the lip margin, 
may either be bridged across between the 
two lips and severed at a subsequent opera- 
tion, or the pedicle may be used to form 
the new commissure of the mouth. 


84 Jerome P. 





Fic. 2. Case 1, illustrative of upper-lip pedicle 
bridged between both lips. A. Epithelioma ap- 
pearing in two portions of the lower lip, before 
operation, 


This type of operation has been in use 
for at least ninety-five years. In so far as in- 
vestigation has disclosed, Pietro Sabattint 
of Italy was the first to devise this method.! 
In 1837 he successfully used a pedicled 
lower-lip flap to repair an upper-lip defect, 
in a case where the upper lip and the nose 
had been slashed off with a sabre. 

Sophus August Vilhelm Stein of Copen- 
hagen? in 1847 excised a large epithelioma 
of the lower lip and turned down two ad- 
jacent flaps from the middle of the upper 
lip, each flap having its own pedicle situ- 





illustrative of upper-lip pedicle 


Case I 
bridged between both lips. B. Front view, five 
months after division of the pedicle. 


Fic. 2. i 
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ated laterally. Three openings were thus 
made in the mouth, as the adjacent edges 
of the rotated flaps and those of the upper- 
lip defect were not sutured at the first oper- 
ation, but these edges were freshened and 
approximated subsequently when the pedi- 
cles were severed. Stein’s method was with 
much reason both praised for its ingenuity 
and condemned’'7 for its complicated 
technique and for the tendency of its 


pointed, narrow flaps to slough. 
In 1863 Gurdon Buck of New York®? 





C 


Kic. 2. Case 1, illustrative of upper-lip pedicle 
bridged between both lips. C. Postoperative pro- 
file view, showing the normal appearance of the 
lips. 


used a flap from the right side of the lower 
lip, pedicled at the vermilion border and 
adjacent skin, to fill a defect caused by 
noma in the right side of the upper lip. 
Later in that decade he performed other 
similar operations.® 7 

J. A. Estlander of Helsingfors’ reported 
in 1872 that he had independently devised 
and for several years had used an operation 
whereby a flap from the outer border of 
the upper lip was rotated to fill a defect in 
the outer border of the lower lip after ex- 
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cision of an epithelioma. The pedicle 
formed the new commissure of the mouth. 
Estlander published several articles in vari- 
ous languages’!!! and went much more 
deeply into the mechanism of the operation 
than any author before or since his time. 
In 1898 Robert Abbe of New York® re- 
ported the use of a wedge-shaped flap from 
the lower lip pedicled with lip margin and 
skin to increase the amount of tissue in a 
tight upper lip, caused by repair of a dou- 





A 


Fic. 3. CaseJu, illustrative of the operation em- 
ployed when the epithelioma is located near the 
commissure of the mouth. The pedicle forms the 
new commissure. A. Cast showing the epithelioma 
and the lines of incision. 


ble harelip. The pedicle was bridged be- 
tween the lips. He left a portion of the 
pedicle, the flap and both lips denuded, and 
subsequently, after freshening the edges, 
severed the pedicle and approximated the 
adjoining edges. 

G. Neuber of Kiel’ briefly reported in 
1899 an operation identically similar to 
Abbe’s. Lexer speaks of it as the ““Abbe- 
Neuber” operation,” but Abbe, preceding 
Neuber, had already done much to popu- 
larize it. This type of operation has been 
extensively used—notably in this country 
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e 
Fic. 3. Case 11, illustrative of the operation em- ə 
ployed when the epithelioma is located near the 
commissure of the mouth. The pedicle forms the 
new commissure. B. Condition three years after 
the operation of rotating the upper-lip flap and 
later of widening the mouth. 


by T. W. Brophy—for the relief of a tight 
upper lip. 

Vilray P. Blair and his assistant, J. Bar- 
rett Brown, of St. Louis,” have seen the 





Fic. 3. Case 1, illustrative of the operation em- 
ployed when the epithelioma is located near the 
commissure of the mouth. The pedicle forms the 
new commissure. C. Profile view showing normal 
lip contour. 
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value of leaving none of the cut edges 
denuded, and the operation described here 
is largely based on their technique. Many 


the 


others have described methods or 





Fic. 4. Case 111, illustrative of the release of a tight 
lower lip caused by Biirow’s operation for reform- 
ing the entire lower lip. A. Profile view before the 
release operation, showing the lower lip so tightly 
retracted that a dental plate could not be worn 
in the edentulous mouth. 


have reported cases operated by the 
methods of the various men mentioned 
above. 14:15.16 17 18,19 20,21 28 24 

In the operation recommended here, a 
wedge of tissue in the form of an isosceles 
triangle, containing the epithelioma and 
leaving a wide margin beyond it, is excised 
from the lower lip. The mucous membrane 
on the lip side of the sulcus is incised later- 
ally. The muscular tissue of the chin 1S 
separated from its attachment to the man- 
dible and the lower portion of the “V?” 1s 
brought together with sutures as far as the 
mento-labial fold. 

When the lesion does not involve the 
commissures, a wedge-shaped flap is cut 
from the upper lip in the form of an isos- 
celes triangle. Its base is at the vermilion 
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border, equal and opposite to the right (or 
left) half of the defect in the lower lip, as 
previously marked out, and its apex 1s at 
the naso-labial fold; its height is equal to 
the distance between the mento-labial fold 
and the vermilion border of the lower lip. 
Section is made through the entire ver- 
milion border and lip margin on one side 
of this wedge-shaped flap of the upper lip. 
Tissue is left at the other lip margin of the 
flap to form the nutrient pedicle; the inci- 
sion is carried down superficially on this 
pedicle side to the junction of the skin and 
vermilion border, but the mucous mem- 
brane is preserved at a higher level so as to 
leave intact the superior coronary artery 
to maintain nourishment to the flap. 

The upper-lip flap is then rotated down- 
wards 180° and the opposing edges of skin 
and of mucous membrane are approxi- 
mated with interrupted sutures. The defect 
in the upper lip is closed in like manner and 
the skin of both the upper and lower lips 
is brought together at its junction with the 
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Fic. 4. Case 11, illustrative of the release of a tight 
lower lip caused by Biirow’s operation for reform- 
ing the entire lower lip. B. Profile view after in- 
creasing the size of the lower lip by a flap from the 
upper lip. For comparison no dental plate is worn. 
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vermilion border. The denuded areas of the 
pedicle are completely closed over by sutur- 
ing adjacent edges. This constitutes one of 
tie important features of this operation, 
because no granulating surfaces or cicatri- 
cial contraction can occur after such ap- 
proximation. 

The patient is fed for the first twenty- 
four to forty-eight hours on fluids given 
through a tube, and mouth washes are 
given by the same means. Spoon-feeding 
and soft diet may then be given with later 
progression to regular diet. 

Beginning about the tenth or twelfth 
cay the pedicle is compressed at intervals 
by a rubber-covered clamp for increasing 
periods of time to stimulate theingrowth 
cf blood vessels to the flap from the adjoin- 
ing lip tissue. The pedicle is severed about 
the sixteenth or seventeenth day after 
operation and the denuded areas on the 
lip margins are closed by utilizing the tissue 
of the pedicle. 


Should the lesion be located near one of 


the commissures of the mouth, the pedicle 
can be used to form the new commissure, 
as in the operation of Estlander. This tends 
to shorten the mouth slightly on that side, 
and a subsequent operation to widen the 
mouth may be necessary, so that the two 
sides may be equal. 

In those cases where a very extensive le- 
sion has previously been excised and the de- 
tect closed by another procedure, which has 
left a greatly tightened lower lip and a pro- 
zruding upper lip, the lower lip may be 
divided so as to form a wedge- shaped de- 
rect by the retraction of the tissue on 
either side of the incision. A flap may then 
ye rotated down from the upper lip to fill 

this defect, as in the operation first de- 
scribed above. 
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The tissue of the flap from the upper lip 
in all of these instances is similar in every 
way to the remnants of the lower lip on 
either side of the operative defect. There 
may be some temporary lymphatic stasis 
causing a swelling of the flap, but this sub- 
sides in time, and the late appearance of 
the lower lip is satisfactory. The upper and 
lower lips assume their natural position 
with no abnormal protrusion and the profile 
is hardly changed after this procedure. The 
functional result is excellent and the cos- 
metic appearance good. Such a progedure 
in the hands of a competent surgeon is to 
be advised where no expert radiologist with 
effective equipment is available. 


SUMMARY 


1. Radiation therapy for primary lip 
epitheliomata may be dangerous unless 
in expert hands with sufficient dosage. 

2. Biopsy of all lip lesions should be 
mane 

Excision with a wide margin com- 
bines biopsy and good therapy. 

4. Simple “V’’-excision suffices for small 
lesions; larger lesions require tissue replace- 
ment. 

5. An operation is described whereby a 
vermilion-bordered,upper-lip flap is rotated 
into a lower-lip defect of twice its size. 

6. Depending upon the location of the 
lesion, the pedicle may bridge between the 
lips or may form the new commissure of the 
mouth. 

Tight lower lips caused by other pro- 
cedures may be released and brought for- 
ward by this operation. 

8. Where radiation therapy might fail, 
the primary lesion may be eradicated sur- 
gically by this method with good func- 
tional and cosmetic results. 
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DISCUSSION OF SYMPOSIUM ON CANCER OF THE LIP 


Dr. Avron Ocusner, New Orleans, La. I 
hesitate to get up before this august group, a 
mere surgeon, and open the discussion on the 
treatment of carcinoma of the lip. Here in 
New Orleans we have been handicapped by 
having a relatively small amount of radium 
and our treatment is based largely on that fact. 
We have been forced to treat these cases opera- 
tively. We prefer in the cases in which the lesion 
is small, smaller than 1 cm. in diameter, to doa 
V-excision. For the larger ones we have used a 
modification of the Stewart incision. In all 
cases, whether treated with radium or not, we 
have always done a bilateral block excision of 
the glands of the neck. We have done this be- 
cause we have found that 82 per cent of the 
cases were in Groups 1 or 11 and we felt that it 


would be better to do a block dissection. All of 
our patients at the Charity Hospital are im- 
possible to follow and it is difficult for us to 
draw many conclusions concerning the end- 
results. We have felt that because of this lack 
of observation we were probably doing the 
better thing by extirpating as rapidly as possi- 
ble the glands of the neck in those individuals. 
I cannot report on the end-results because of 
the fact that we deal with a peculiar class of 
individuals. We get them from the bayous of 
Southern Louisiana and many of them have 
never been away from the bayous before and 
never will be again. It is only when we get bad 
results that we get them back. Unfortunately, 
many of the cases are hopeless from the be- 
ginning. We try to clean them up as well as 
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possible but the results are not satisfactory. 

Dr. Roun H. Stevens, Detroit. This won- 
derful symposium on cancer of the lip can only 
result in a very pertinent influence on all of us 
in our decision as to how these cases should be 
treated. It emphasizes several things. First, the 
necessity for a more uniform system of keeping 
our records. It seems to me this Society should 
either adopt the system of the American Col- 
lege of Surgeons or cooperate with them and 
adopt a new system. There are so many dif- 
ferent factors entering into the pathology and 
treatment of cancer of the lip with varying 
results, as exhibited by statistics, that it is 
dificult to come to any conclusions from statis- 
tics alone. When we get many more statistics 
than we have now relating to cancer of the lip 
treated by surgery alone or by radiation alone, 
treating the lymph nodes by surgery or not at 
all, or by irradiation, perhaps we may draw 
some definite conclusions. 

I think we can draw one conclusion from 
what we have heard today, and that is that the 
radiation treatment of the primary growth is 
the treatment of choice. While we have seen 
some beautiful work presented here in regard to 
plastic procedures on cancer of the lip, and 
some splendid statistics from this treatment, 
at the same time all that surgery seems to be 
quite unnecessary. I think we should regard it 
as interesting pathologic or biologic experi- 
mentation. We certainly get beautiful cosmetic 
results from proper irradiation, and why take 
up the patient’s time with hospitalization, and 
why strike fear to his heart by telling him of 
the time he must spend in the hospital when 
proper treatment with irradiation will produce 
equally good or better results. 

In the treatment of the glands of the neck we 
have a different proposition. I have not been 
able to decide which is the better method, but 
have used both methods. Just before I left 
home a patient, who had had carcinoma of the 
Hoor of the mouth with metastasis to the cervi- 
cal gland which we had treated seven years 
before with radium, came in with a recurrence 
of involvement of a cervical gland in the same 
neighborhood. The involved gland only was re- 
moved at the time of the first treatment and 
was found to be a squamous cell growth. A 
second nodule appeared there later. We treated 
the neck with radium packs and the patient 
remained well seven years until a few weeks ago 
when the late recurrent nodule appeared in her 
neck. I presume it is malignant but I did not 
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have it removed and cannot prove it. I treated 
it with a radium pack only. 

In another case of squamous cell carcinoma 
of the lower lip, which we treated by irradiation 
six years ago, a second carcinoma developed 
in the upper lip on the opposite side a few weeks 
ago. This growth disappeared promptly under 
roentgen irradiation. About two months later 
we found a gland at the angle of the jaw on the 
same side. Did that gland come from the 
growth on the upper lip or from the original 
growth on the lower lip of the opposite side? 
A block dissection of the neck was made and 
two small glands were found. These proved to 
be squamous cell metastases. It is very dificult 
to determine the nature of glandular involve- 
ment whether inflammatory or metastatic. As 
was pointed out, we must remember that me- 
tastasis follows along the glands, and if the 
latter are removed metastases, theoretically at 
least, are not so likely to occur. We should have 
more conferences on this subject, particularly 
on the treatment of glands of the neck. 

Dr. M. Lenz, New York City. There is one 
type of treatment of glands of the neck that 
has as yet not been mentioned, and that is the 
treatment by molded radium packs, according 
to the method used at the Curie Institute. At 
the Presbyterian Hospital where Dr. Webster 
and I frequently collaborate in the treatment 
of carcinoma of the lower lip we have adopted 
a few general principles which we follow in the 
majority of instances. Cases in which glands are 
not palpable are carefully followed clinically, 
but not treated in any other way; cases with 
palpable irremovable glands are treated by 
molded wax packs of radium at a 6 cm. distance 
from the skin; cases with palpable glands which 
can be removed have a unilateral upper neck 
dissection done, unless the lesion is in the mid- 
line, when a bilateral upper neck dissection 
is done. If the glands are proved microscopic- 
ally to contain cancer, a lower neck dissection 
on that side is done in addition. As far as the 
treatment of the primary lip lesion is concerned 
Dr. Webster usually resects the more super- 
ficial carcinomas which are less than 1 cm. in 
diameter, whereas the larger and deeper ones 
are generally referred for radium therapy. 

Dr. W. E. Cosrotow, Los Angeles. One 
point I do not think was mentioned today in 
speaking of neck gland dissections is whether 
or not the surgeons precede this by thorough 
external irradiation. We believe this is an im- 
portant point. In our clinic it is not our custom 
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to do routine neck gland dissections in carci- 
noma of the lip, but in cases in which this is 
done we always precede the dissection by 
thorough external irradiation, the dissection 
being carried out at least six weeks afterward. 
This procedure certainly will add something to 
the final results. 

Dr. Oscar L. Norsworruy, San Antonio, 
Texas. There is one point that has not been 
brought out, although evervone treating cancer 
of the lip or mouth probably practices it, and 
that is cleaning the mouth. Practically all lip 
malignancies are associated with bad teeth, bad 
gums or some other foul condition of the mouth; 
and we îre careful to put teeth and the entire 
mouth in good condition before discharging 
e cases of cancer of the lip. 

With reference to block dissection as against 
irradiation of the neck in cancer about the face, 
there are arguments for and against. I do not 
know whether we can go home with that ques- 
tion decided. There are good points on both 
sides of the question, and neither method of 
treatment is positive assurance against exten- 
sion of the disease. 

Dr. Lend (closing). | have not been asked 
any direct questions, and do not know how the 
other men will answer , but in regard to the last 
subject that was brought up by Dr. Norswor- 
thy, cleaning up the mouth, I agree that this is 
“Important and that we in Roston have paid too 
little attention to it. In the lip cases I think we 
do not pay attention to it at all, but in the 
mouth cases we have done so. 

Preoperative roentgen therapy was not given 
in the cases I reported, and is still not being 
given at the Huntington Memorial Hospital in 
all the lip cases. It is in the mouth cases. 

Dr. Lenz mentioned the palpability of the 
glands. That is open to discussion. If you place 
the fingers of one hand inside the mouth and 
part a ie ince outside ele are very ie 








aes i X not Siow in ee of saleable 
glands whether it is meant that they are normal 
or enlarged by infection or disease. I divide my 
cases for that reason so that we can say that in 
the group with enlarged glands of t cm. and 
over the glands probably have cancer cells in 
them. 

To show the method of this study, during the 
last two days before I left Boston I had worked 
out in 147 cases a comparison of the five, four, 
three, two and one vear end-results. With the 
surgical cases there was a surprisingly close 
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correlation with the one year to what we had at 
the end of five. That of the radium treated 
cases was not so good because we were using 
entirely inadequate irradiation, only enough to 
hold them in check for three to five vears. That 
report will be published and I hope will be 
useful to those who are not able to get five-year 
results, and also to us who are using five-year 
results as a preliminary test, for it is hard to 
wait five years when the world is going ahead 
as fast as this symposium shows it is. 

Dr. Marrick (closing). I think the question 
is still debatable as to the best methods of 
treating the primary lesions, either good sur- 
gery or good radiation seems perfectly feasible, 
whichever happens to be the best available. 
When it comes to the metastatic lesions, 
whether metastatic presumably or proved, 
there it seems we need a combination of good 
surgery and good irradiation. This latter group 
is the stumbling block it seems at present. 

In the inoperable group where we get pallia- 
tion only, I think the radiologists should refuse 
to treat the bad results of the surgeon, for he 
cannot get anything but palhation and that 
puts irradiation in an unfavorable light. I want 
to emphasize that dependency for causing re- 
gression in metastases cannot be placed on ex- 
ternal irradiation alone. I do not wish you to 
think of one case I showed this afternoon as 
being the rule of roentgen therapy in this re- 
spect. With the radium pack we might get a 
little better results, but I doubt if any real 
increase in our five vear cures. 

Someone brought up the question of the ex- 
pectancy of metastases in these cases. We have 
figured about 20 per cent of our apparently 
primary cases develop metastases later. I think 
Bloodgood shows 36 per cent when the glands 
were subjected to pathologic examination, 

Dr. WANGENSTEEN (closing). This has been 
an instructive symposium and I am grateful 
for the opportunity of taking part init. I rather 
suspect that Dr. Lee’s invitation to participate 
in the program was not extended without mo- 
tive. Undoubtedly he realized full well the coer- 
cive persuasion of superior results obtained by 
methods other than those which we are in- 
dividually emploving. 

From what I have seen and heard here today 
I am fully persuaded that the local lesion on the 
lip (after obtaining a small sliver of tissue for 
microscopic examination) is best treated with 
irradiation. From what I have heard [ am not 
convinced, however, that the conservative plan 
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of dealing with the lymph nodes in cancer of 
, the lip is the best. Those who advocate this plan 
are asking us to give up a plan of established 
land proved worth for another method of ques- 


tioned equal merit. If they asked us to give up 
dealing surgically with the lymph nodes in can- 
cer of the tongue, there would be far more logic 
in their contention, in that the results in cancer 
of the tongue when compared with cancer of the 
lip are poor, no matter what the method of 


_treatment employed. For the patients that we 


see with cancer of the lip at the Cancer Insti- 
tute at the University of Minnesota, I am 
persuaded that excision of the submaxillary 


and submental lymph nodes offers them more 
‘protection than irradiation. 


In judging of the presence or absence of 


‘lymph node involvement, we know that the 


microscope is not infallible. It is true that in a 
large number of instances in which the regional 
lymph nodes are excised in cancer of the lip 


: metastatic involvement fails of demonstration. 
. How many of these, however, with complete 
eradication of the local lesion would subse- 
' quently have developed manifest metastases in 
the regional lymph nodes later had they not 


been previously dealt with? I wish to emphasize 
again the superiority of the biologic method 
(the lapse of time) over the microscopic in 
judging of metastatic deposits. 

As far as the cause of cancer is concerned, we 
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still know exceedingly little about it. As one of 
the speakers stated, it is commendable to clean 
up the mouth in all instances. Dr. Alton Ochs- 
ner informs me that oral cancer is rather in- 
frequent in colored patients in whom syphilis is 
rather commonly found. 

With the intense interest exhibited in cancer 
investigation from many methods of approach, 
one cannot escape the impression that some- 
thing fundamental will soon be forthcoming to 
guide us in treatment. Until then, however, it is 
necessary to continue in this empirical fashion. 

Dr. WEBSTER (closing). I wish to reiterate 
one point, that biopsy should be done to deter- 
mine what the lesion is, for if you fave no 
microscopic examination of the lesion : it is diffi- 
cult to say whether you have cured a cancer by 
radium or roentgen therapy. 

Another point is that if all of the men who 
are treating epithelioma of.the lip were mem- 
bers of this Society and were able to keep up 
with the rapid progress which you are making 
in radiation therapy it might be all right for 
them to use it, but scattered over the country 
there are countless men who are attempting to 
treat epitheliomata with insufficient amounts 
of radium or current, or without adequate 
training, and as a result we are getting many 
recurrences. They are far behind you here and © 
they cannot treat lesions successfully, as you 
can with your modern methods and equipment ° 
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THE ROENTGEN TREATMENT OF BRONCHIOGENIC 
CARCINOMA* 


By EUGENE T. LEDDY, M.D., 
Section on Therapeutic Radiology, 
and 
PORTER P. VINSON, M.D., 
Division of Medicine 
THE MAYO CLINIC, ROCHESTER, MINNESOTA 


“TBE increasing frequency with which 
malignant disease of the tracheobron- 
chial tree has been recognized in the last 
few years 1s doubtless due to the increasing 
use Of the bronchoscope in the differential 
diagnosis of pulmonary lesions, coupled 
«with an increase in the number of roent- 
genographic examinations of the thorax. 
The bronchoscopist has learned by experi- 
ence to distinguish many different types of 
lesions of the tracheobronchial tree, and 
also has learned the necessity of removing a 
piece of tissue for microscopic study from 
any lesion that appears to suggest a malig- 
nant process. By bronchoscopic and roent- 
genologic procedures it is now possible to 
recognize bronchiogenic carcinoma at a 
reasonably early stage. This improvement 
in diagnosis has brought with it the neces- 
“sity and the indications for some method 
of palliative treatment. 

Direct attack on the lesion by surgical 
diathermy through the bronchoscope 1s not 
advisable in most cases because the disease 
usually involves one of the main bronchi 
and extends beyond the limits of the bron- 
chial wall. Since the lesion is usually more 
extensive than it appears through the 
bronchoscope, and smaller than the roent- 
genogram would lead one to infer, the 
technical difficulties of treatment through 
the bronchoscope are self-evident. A few 
surgeons have accomplished extirpation 
of bronchiogenic carcinoma, but because 
of the situation of the lesion and the 
difficulties of the operation, favorable re- 
sults can hardly be expected in any large 
proportion of cases. Radium tubes may be 
applied directly to the lesion or imbedded 
in it, without undue difficulty, but the 


radiosensitivity of the normal bronchial 
mucosa is still too little understood to 
permit the application of radium as a 
routine with impunity. For these reasons 
we prefer to use roentgen rays in the treat- 
ment of bronchiogenic carcinoma. 

The technique of applying roentgen rays 
now in use in the Section on Therapeutic 
Radiology of The Mayo Clinic is the result 
of a slow and careful process of evolution, 
and has been developed chiefly from a clin- 
ical point of view. At the outset treatment 
was given with the utmost conservatism 
because of the fear, which subsequently 
proved to be groundless, of producing 
roentgen injury to the lungs and medi- 
astinal structures, and because of failure 
properly to select cases for treatment. 
Encouraged by the demonstration that 
the lungs and mediastinal structures can 
tolerate doses of roentgen rays which are 
within the limits of tolerance for the skin, 
and because of a more thorough knowledge 
of pleuropulmonitis, resulting from the 
work of Groover, Christie and Merritt, 
Tyler and Blackman, Evans and Leucutia, 
and Desjardins, we now do not hesitate 
to treat many patients to whom irradiation 
was formerly denied. 

Since tumors of the bronchi are usually 
about 10 cm. beneath the skin covering the 
anterior surface of the thorax, and are rela- 
tively resistant to irradiation, and since the 
average anteroposterior diameter of the 
right side of the thorax, in which the ma- 
jority of carcinomas in our cases have oc- 
curred, is about 23 cm., it is evident that 
roentgen treatment must be carried out at 
high voltage, and that the principle of cross 
fire must be adopted in order to deliver an 


* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 


92 


Vor. XXX, No.1 
| 
ieffective dose of roentgen rays to the lesion. 
_ Even though the absorption character- 
listics.of pulmonary tissue are at present im- 
iperfectly understood, our experience has 
ishown that a four-field cross fire of the le- 
‘sion, with one field through each hemi- 
‘thorax anteriorly and one through each 
‘hemithorax posteriorly, with the vertical 
‘beam directed toward the lesion, which 
usually lies 2 or 3 cm. from the sagittal 
plane of the thorax, is not only well toler- 
ated by the average patient, but produces 
‘favorable clinical results. 
_ Whether an increase in dose. by applica- 
‘tion of radium in situ, as in carcinoma of 
| the uterine cervix, may lead to better re- 
sults is a problem which has not yet been 
| sufficiently studied. On general principles, 
_the danger of producing a radium effect in 
ı the bronchial wall is one that must be given 
serious consideration when planning the 
| treatment. — 

With the facilities at our disposal the 
treatment of each field is carried out as fol- 
lows: The roentgen rays are generated at 
200 kilovolts and 5 milliamperes by a trans- 
former with mechanical rectifier activating 
.an air-cooled high-voltage Coolidge tube. 
: The radiation emerging from a Failla drum 
tube-holding device is filtered through 0.75 
‘mm. copper and 2 mm. aluminum. With 
this set-up, and at a target skin distance of 
: ço cm., the threshold erythema dose is pro- 
duced in seventy minutes, and measured in 
| air by the Victoreen dosimeter, equals 560 r. 

We have not had any experience with con- 
stant potential machines, nor have we tried 
any of the methods of protracted or frac- 
tional irradiation. 

Because the tumor has been localized 
' both by bronchoscopic and roentgenologic 
'eXamination, administration of the neces- 
| sary cross fire of the region is facilitated. 
_ Extreme care is used in arranging the pa- 
tient and the roentgen tube to insure the 

correct direction of the vertical beam into 
| the lesion. To avoid any chance of missing 
| the tumor, large fields are used, and each 
beam of roentgen rays is applied at an 
: angle of about 45° from the vertical. 
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Since some patients are extremely un- 
comfortable from dyspnea and irritating 
cough, it is essential to minimize systemic 
reaction and to avoid fatigue by dividing 
the treatment into sessions of moderate 
duration. Most patients can tolerate com- 
plete irradiation of one of the four fields 
each day. In some cases it is necessary to 
divide the treatment for each field into two 
or more sessions. A complete course of 
treatment, therefore, may require from 
four days to two weeks, depending on the 
patient’s condition and ability to tolerate 
irradiation. Nausea and vomiting are sel- 
dom severe enough to require care,*and are | 
reduced to a minimum by the patient’s ab- 
stinence from food for three hours before 
and after treatment. No remedy which we 
have tried has been efficacious in prevent- 
ing or treating gastrointestinal reaction. 
After the four fields have been treated, 
some changes in blood pressure or destruc- 
tion of the elements in the blood may occur, 
but have never been sufficient to cause any 
concern. 

Shortly after cessation of the immedi- 
ate reaction to the rays, most patients no- 
tice increased expectoration, sometimes of” 
frankly purulent material, and subsidence 
of fever, followed in a few days.by decrease 
of coughing, pain, and dyspnea. In all 
probability these effects are due to the ac- 
tion of roentgen rays on the inflammatory 
infiltrate surrounding the lesion, and on the 
mucus-producing glands of the bronchi. 
The radiosensitivity of these structures has 
been established by abundant clinical and 
laboratory experiments. | 

In about two. weeks regression of the 
tumor begins, and the symptoms abate as 
regression proceeds. When these changes 
are slight, the dose effective in the tumor 
was too low. Improvement reaches its 
height about a month after treatment, and 
has almost run its course by the end of the 
sixth week. We feel, therefore, that symp- 
tomatic improvement, even if slight, in- 
dicates repetition of treatment, as it is al- 
most invariably accompanied by organic 
improvement in the malignant process. 
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The technique of the second course of 
treatment, given about six weeks after the 
first, although essentially similar to the 
first course, 1s modified to suit the new data 
obtained by bronchoscopic and roentgeno- 
logic examination. If indicated, the second 
course is followed by a third course of 
roentgen treatment after two months. 

From May 1, 1925, to January 1, 1931, 
at the clinic, diagnosis of primary malig- 
nant disease of the tracheobronchial tree 
was made in 71 cases by removal of tissue 
from the lesions in the bronchus through a 
bronchoscope. We have been able to keep 
in close*touch with all of these patients, and 
the results obtained have been reported in 
detail elsewhere. 

Sixty-one of the patients are dead, and 
of this number 32 received treatment at the 
clinic or at home. Those who received treat- 
ment lived from two weeks to four years 
after returning home; the average duration 
of life was slightly more.than eight months. 

The 29 untreated patients lived. from a 
few days to thirty-one months after a posi- 
tive diagnosis had been made, or an aver- 
age of a little more than five months. This 


“difference in the duration of life, with and 


without treatment, may have been due 
partly to the fact-that certain of the latter 
group were not treated because of compli- 
cations that made irradiation inadvisable. 
However, in most cases treatment was of- 
fered to patients regardless of the existence 
of pleural effusion or metastasis. 

It is difficult, 1f not impossible, to deter- 
mine the duration of symptoms of car- 
cinoma of the bronchi, because of the possi- 
bility that, in many cases, pulmonary ab- 
scess or bronchiectasis may have antedated 
the malignant disease. In the cases in which 
treatment was given, however, the dura- 
tion of pulmonary symptoms was approxi- 
mately the same as in the cases in which it 
was not given. 

One patient had radon seeds implanted 
into the bronchial growth after he left the 
clinic; he lived for four years. Two patients 
observed since January, 1931, have been 
treated by implantation of radon seeds into 
the bronchial lesion, but neither showed 
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any evidence of beneficial effect. Ten pa- 
tients who were treated only by high volt- 
age roentgen rays are improved or are liv- 
ing and well from fifteen months to four 
years after treatment. Eight patients of 
this group received all treatment under our 
direction, and 2 were treated after return- 
ing home. . . 

Even though the palliative results we. 
have obtained in this group of cases are not 
brilliant, we feel that the employment of 
roentgen therapy wherever possible is Justi- 
fied, unless it is contraindicated by exten- 
sive metastasis or extreme weakness or ca- 
chexia. 

SUMMARY 

From May, 1925, to January, 1931, in 71 
cases, primary carcinoma of the tracheo- 
bronchial tree was diagnosed by removal of 
tissue from the lesion through the broncho- 
scope. Twenty-nine patients did not re- 
ceive treatment, and all of them are dead; 
the average duration of life was a little 
more than five months. Forty-two were 
treated with radium or roentgen rays, 
either under our direction or at their 
homes. Thirty-two of these lived for an 
average of eight months after a diagnosis 
had been made. Ten patients who received 
roentgen therapy. alone are living from fif- 
teen months to four years after malignant 
tissue had been removed from the lesions; 
the average duration of life has been 
twenty-three months. 
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DIAGNOSTIC VALUE OF CHEST ROENTGENOGRAMS 
PRODUCED WITH HIGHER POWER FACTORS» 


By EZRA BRIDGE, M.L. 


ROCHESTER, NEW YORK 


 Ą STUDY of the opinions of fifty gen- 
eral and chest roentgenologists with 
an average experience of eleven years and 
from different parts of the United States 
and Canada on the diagnostic value of 
chest roentgenograms taken with milli- 
amperes varying from 100 to 1,000, with 
kilovoltages from 50 to 85, at exposure 
times from 1/4 to 1/120 second and at 
target film distances from 5 to g feet, shows 
a preference for those roentgenograms 
taken at 1,000 milliamperes, 1/30 to 1/40 
second exposure, 7 to 8 foot distance with 
a penetration sufficient to produce the cor- 
rect density over the entire lung field. 
| These fifty roentgenologists came to 
Tola Sanatorium, where the work was 
done, in response to an invitation and for 
the sole purpose of studying the relative 
diagnostic value of the films. They were 
lasked to inspect and grade varying num- 
bers of these filnis—some studied five series 
of each of the four subjects under investi- 
gation, others thirty, and a few a hundred. 
It was explained to them that the ex- 


-periment was designed to show the rela- 


tive diagnostic value of chest roentgeno- 
‘grams having diverse degrees of contrast 


land density with various exposure time 


values and taken at different target-film 
distances. 

| They were told that the experiment was 
'one of several conducted by members of 
the Committee on X-ray Apparatus and 
‘Technique of the American Sanatorium 
Association, ;and that the manufacturer 
lhad loaned the apparatus to a member of 
this committee in order that the practical 
value of high power chest technique might 
‘be determined. 

| The machine used was of the single 
'iphase pulsating type with milliamperage 
land voltage available at a maximum of 


| 
! 
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1,000 milliamperes at 85 kv. p.; the power 
line was a 300,000 circular mil conductor 
leading 75 feet to a so kv. w. transformer; 
the tube had an elongated focus with a pro- 
jected focal area of 144 & 164/64 of an inch; 
the time switch was of the zero potential 
type; the screens were of speed quality, and 
the films ultraspeed. The patients were 


adults of both sexes with ages from twenty 


to fifty-fve, most of them havthg pul- , 

monary tuberculosis. Their chests meas- 

ured from 6 to 12 inches and their chest ex- 

pansion varied from I to 6 inches. 
CONTRAST 

One of the four subjects investigated was 
the effect of different degrees of contrast 
on the diagnostic value of chest roentgeno- 
grams. It was, of course, understood that 
the lower the penetration, the greater 
the resultant contrast or tissue differentia- 
tion, other factors being adjusted to main- 
tain the desired density. It was further“ 
understood that to secure maximum tissue 
differentiation without increasing the ex- 
posure time and without sacrificing density, 
milliamperes had to be increased. 

Accordingly. a set of four roentgeno- 
grams were made of the chest of each of 100. 
patients. The milliamperes uséd in making 
each set were 1,000, 500, 250, and 100. The 
kilovoltages were varied at each milliam- 
perage setting enough to produce compa- 
rable densities. Time and distance none 
uniform so far as was practical. 

The roentgenologists eu idually. and 
on different days reviewed from five to 
thirty groups of these sets of four. They 
knew that the films on each patient varied 
in milllamperage from I00 to 1,000 -but 
they saw no technical data that would in- 
dicate the milliamperage used. They se- 
lected the one of the four films of each 


* Read at the Twenty-seventh Annual Meeting, American Sanatorium Association, Colorado Springs, Colorado, June 7, 1932. 
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patient which in their individual opinion 
showed the most from a diagnostic angle. 
After making this selection they tried to 


place the remaining three films in the order ` 


of their diagnostic value. 
The following is a tabulation of their 
choices: 


First place was given to 80% of the 1,000 ma. films 
First place was given to 13% of the 500 ma. films 
First place was given to 6% of the 250 ma. films 
First place was given to 1% of the 100 ma. films 
Second place was given to 9% of the 1,000 ma. films 
Second place was given to 61% of the 500 ma. films 
Second place was given to 22% of the 250 ma. films 
Second place was given to 8% of the 100 ma. films 
Third plgce was given to 3% of the 1,000 ma. films 
Third place was given to 23% of the 500 ma. films 
Third place was given to 52% of the 250 ma. films 
Third place was. given to 22% of the 100 ma. films 
Fourth place was given to 5% of the 1,000 ma. films 
Fourth place was given to 5% of the 500 ma. films 


Fourth place was given to 20% of the 250 ma. films 


Fourth place was given to 70% of the 100 ma. films 
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A survey of these choices shows that the | 
percentage of preferences increases as the 
milliamperes increase. Other figures show 
that 4§ per cent of the films were placed 
in the order of the milliamperes used in the 
exposures. : 

TIME 


Another subject investigated was the 
effect of the time of exposure on the diag- 
nostic quality of chest roentgenograms. 
This was done by asking each of the visit- 
ing roentgenologists to judge and grade the 
second group of roentgenograms. 

This group consisted of five or six chest 
roentgenograms made on each of 30 pa- 
tients at 1/120, 1/60, 1/30, 1/20, 1/10, 
and 1/4 second exposure times. A motor 
driven top on the upper left hand corner 
above each patient’s shoulder recorded on 
the film the number of impulses in each 


TABLE I 


CHOICES IN TIME OF EXPOSURE EXPERIMENT 
EXPRESSED IN PERCENTAGES 





No. | 1/120] 1/60 








I © O 
2 20 O 
3 10 O 
4 20 O 
5 O O 
6 O O 
7 o O 
8 O O 
9 O 30 
10 O o 
II IO O 
12 O © 
13 10 o 
14 60 © 
I5 20 © 
16 50 o; 
17 10 O 
18 Io O 
19 IO O 
20 I0 O 
2I O O 
zo O O 
23 © o 
24 o T 
2 O O 


Time 1/120 1/50 
Totals 240 260 
Percentage 5 I5 














No. | 1/120} 1/60 | 1/30 1/10 | 1/4 
26 lo) 10 40 © 
27 O 20 20 © 
28 O 40 O O 
29 | 0 60 20 20 
30 O 20 © o 
3I O 60 o © 
32 o a) o 0) 
33 O 40 O © 
34 o 40 O O 
35 20 40 o © 
36 O © 20 O 
a4 o 40 20 O 
38 O O 80 fe) 
39 O 20 20 © 
40 O 20 20 o 
4I © 20 60 O 
42 o o O O 
43 O O 40 © 
44 o 20 O „O 
45 O o ia ) 
46 O o ) O 
47 O o 80 O 
48 © 40 20 (0) 
49 O Q 40 O 
50 O O 40 a) 





1/30 1/20 I/10 1/4 
1,960 1,060 940 60 
39 21 1g I 
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fractional second exposure. This left no 
‘doubt as to what exposure time was used, 
but this record of the exposure time was 
kept out of sight during the study of the 
films. 

The roentgenologists graded five to 
thirty sets of these roentgenograms. This 
they did by judging the value of each film 
diagnostically. They saw no technical data 
on any film, but they knew the exposure 
times varied from 1/120 or 1/60 to 1/4 
second, that densities were kept as com- 
‘parable as possible and that the target-film 
‘distance was the same throughout. After 
choosing the best diagnostic film, they 
iwere asked to arrange the films in the order 
lof their exposure times basing their judg- 
ment upon evidence of motion. 

Table r shows their choices. 
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These choices illustrate the diagnostic 
value of short times of exposure but they 
present no conclusive data as to how short 
the exposure must be to depict the least 
evidence of motion. For the present it may 
be stated that in the opinion of fifty roent- 
genologists the exposure time of chest 
roentgenograms should be 1/20 second or 
less. 

DISTANCE 

To learn of the influence of target-film 
distance in improving the diagnostic qual- 
ity of chest roentgenograms, over one hun- 
dred films were exposed of different in- 
dividuals at distances of from 3 to*12 feet. 
In making the exposures density, contrast, 
and time were kept as uniform as possible. 
For this series, the milliamperage was 
changed to compensate for the variation 


CHOICES IN THE TARGET-FILM DISTANCE EXPERIMENT 
EXPRESSED IN PERCENTAGES 


| 
| TaBe IT 














No. 9’ g7 y ‘ 
I 80 20 O 20 
2 20 20 40 40 
3 10 50 40 20 
4 40 30 30 20 
5 O0 60 o 40 
6 o 40 40 60 
7 o o 50 20 
8 o © 50 20 
1 9 oO © go 20 
| 10 O 30 20 20 
II Io 20 30 20 
112 o 40 40 O 
| I3 ©) 20 30 40 
I4 `| I0 O O 40 
|15 30 30 40 20 
16 go IO O 40 
17 10 60 20 20 
: 18 O 30 O 20 
| 1g O 20 40 O 40 
| 20 10 60 20 o 6o 
i 2I o 20 50 e) 60 
' 99 40 50 IO O 20 
| 23 40 20 40 Ọ 40 
24 O 20 80 O 20 
i 25 20 O 40 O 40 
| Distance g’ 8/ 7 6’ 5 
Totals 870 1,430 1,470 950 200 
30 19 4 


Percentages 18 29 
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in distance—the penetration and time of 
exposure remaining constant. 

The roentgenologists graded five to 
thirty sets of these films. They did not con- 
sider those taken at 3, 4, Io and 12 feet. 
They saw no technical exposure data dur- 
ing the grading. They knew that the target- 
film distance of the five of each patient 
varied from 5 to g feet, that they were to 
select the roentgenogram of each patient 
giving the most useful information from 
a diagnostic standpoint and that they were 
to try to arrange the films of each patient 
in proper order basing their judgment on 
sharpness of detail, a function of distance. 

Their choices as reflected in Table u 
show that they saw a higher diagnostic 
quality in films taken at 7 and 8 feet (59 
per cent), and the least diagnostic value in 
those at 5 feet; that they had considerable 
difficulty in differentiating between films 
taken at 7, 8, and g feet, and finally that 
to some of them a decrease or increase in 
target-film distance of 1 foot produces per- 
ceptible changes in sharpness of detail. 


DENSITY 


Density presented a more difficult prob- 
lem. The degree of general lightness or 
darkness or density preferred by roent- 
genologists varies within wide limits. Yet 
the density of a chest film can be too dark 
or too light. Both extreme density and lack 
of density handicap diagnosis by diminish- 
ing the visibility of detail and, if too ex- 
treme, by blotting out all detail. 

The problem of determining the ap- 
propriate density was met by making two 
series of eight roentgenograms each on the 
Same patient, one series with roo milli- 
amperes at 6 foot target-film distance in 
1/to second with density varying about 
100 per cent in gradations of about 12.5 per 
cent and the other series of eight with 1,500 
milliamperes at 7 foot distance, in 1/30 
second with density varying about 80 per 
cent in gradations of about Io per cent. 
= The roentgenologists individually and 
separately selected from each series of eight 
the exposure that in their opinion pro- 


vided the most useful information from a 
diagnostic angle. They also indicated what 
films in each series they thought too light 
or too dark. Their choices were as follows: 


Tase Lil 


CHOICES IN THE DENSITY EXPERIMENT 


1000 ma. 100 ma. 1ooo ma, I00ma. — 
65 78 75 85 
67 78 65 75 
72 85 70 76 
70 85 70 82 
70 78 65 78 
67 85 67 87 
67 80 72 82 
67 80 70 78 
70 82 70 85 
7% 80 67 80 
62 78 65 80 
67 80 70 80 
67 80 72 87 
70 80 67 80 
67 85 67 78 
65 80 65 78 
67 82 7 80 
67 78 70 85 
62 78 65 72 
65 82 67 78 
75 85 7° 80 
65 80 65 80 
72 85 75 87 
67 80 65 78 
67 82 65 78 
Milliamperes 1,000 100 
Totals 3,403 4,045 
Kilovoltage 68 80 


The numbers represent the kilovoltage 
peak used in making what each roent- 
genologist considered as the best film diag- 
nostically. 

The films discarded by the group as un- 
satisfactory because of too little or too 
much density, when analyzed, showed that 
there is an allowable density variation of 
approximately so per cent, which means 
that for an average exposure of the whole 
chest there are four or five densities that 
are satisfactory and difficult to differen- 
tiate in quality. 


CONCLUSIONS 


The choices of fifty representative roent- 
genologists indicate that chest roentgeno- 


JULY, 1933 S 


N 


! 
[ 
| > 

You. AAN, Ne. i 
} 

grams taken with higher power factors 
have a diagnostic superiority over those 
taken with low power factors. These 
choices specifically indicate that: 

© I. Contrast produced by the lower volt- 
ages made possible through the use of 1,000 
milliamperes helps make a better diag- 
i . 

nostic film than the degree of contrast re- 
sulting at s00, 250, and Ico ma. with the 
increase in kilovoltage peak necessary to 
maintain the desired density at these cur- 
rent values. 
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2. Chest films taken in less than 1/10 or 
1/20 second are better diagnostically than 
those with longer exposure times. 

.3. Target-film distance has a distinct 
fluence on sharpness of detail, films exposed 
at 7 or 8 foot distance ranking highest. 

4. On a single patient there are four or 
five exposures with different densities that 
are satisfactory to the majority of roent- 
genologists. However; it is possible to lose 
valuable detail by too. much or too little 
density. 
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EFFICIENCY AND ECONOMY APPLIED TO 
THE ROENTGEN DEPARTMENT 


E 

| 
j ANY solution of the hospital problem 

means of promoting hospital efficiency 
and economy must not be at the sacrifice 
oi ethical and fair consideration of the 
private practice of roentgenology. The 
hospital’s economic scheme should not lean 
toward decreasing the fair and rightful 
pro fits of the physician. The loyal applica- 
tion of specialty training and consultation 
ability demands for its continuation a like 
loyalty from the hospital. 

No beam of depression, economy or pos- 
sible profit should obscure the vision of 
worthy service throughout years of an ac- 
tive professional life. Many of the attempts 
by hospital authorities to minimize, stand- 
ardize, salaryize and level medical fees are 
serving to promote an unhealthy approach 

the socialization of medicine which is 
| inimical to productive individuality. 

[Many of the compromises of hospitaliza- 
tion schemes with the ethical and individ- 
ualistic practice of medicine serve to 
detract from the reasonable rewards to 
physicians for loyalty, for studious ap- 
plication to professional attainment and 
may serve to segregate the time-honored 
teamwork of hospital and physicians. 

i The attitude of many hospital executives 
tc look upon various medical activities as 
supplemental laboratory service or supple- 
mental therapy or supplemental examina- 
tions rather than the actual practice of 
medicine will serve to estrange physicians 
practicing such specialties. 

[Far worse in the ultimate dangers of 
such conceptions of laboratory and me- 
chanical measures is the fact that such 
interpretation of medical practice will serve 
ta divert medical students to other chan- 
nels of practice, and devitalize, perhaps 


even kill and destroy, the progress and 
qualified application of otherwise attrac- 
tive specialized departments of medicine. 

Such conceptions of hospitalization prog- 
ress and medical practice cannot cohtinue 
parallel forever. The hospital cannot ab- 
sorb functions of medical practice and 
escape the censure of time. 

There must be compensation for studious 
application and a charm to the ultimate 
goal; otherwise, medical bench-sitters and 


‘switch-pullers will become mere automa- 


tons or human robots. Nay, it-would not 
be a distant development to add other 
minor medical specialties to this automatic, 
colorless, efficient, freedomless and me- 
chanical scheme of the hospital organiza- 
tion. 

It should be remembered that physicians 
preceded hospitals; that physicians can 
practice without hospitals but that hospi- 
tals cannot operate without physicians. 
The modern hospital executive with his 
experience and business ability should have 
a more sympathetic appreciation of the 
physician’s problems. Business and pro- 
fessional effort can make a fine suspension 
but they rarely make a true solution of any 
problem. 

No shortsighted approach to the eco- 
nomic demands of the present time should 
be allowed to prevail. There should be and 
there are methods of approach to the 
problem, and these proposed solutions are 
applicable in days of plenty as well as in 
these lean years. My proposals do not inter- 
fere with individual ambition and they 
serve to promote hospital economy and 
profit. 

Salaries should not be given for profes- 
sional effort; rather should there be a per- 
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centage basis of compensation and a shar- 
ing of proceeds. The former destroy ambi- 
tion, while commission payment stimu- 
lates effort, promotes saving, provides for 
future progress, and advancement of hap- 
piness. 

A hospital cannot hire physicians and 
escape the responsibility and accusation of 
pursuing medical practice. Hospitals can- 
not profit from the laboratory and other 
practice of physicians on a percentage 
basis and not be a party to a system of 
fee-splitting. ` 

In many localities there are several! hos- 
pitals, none ‘of ‘which may-offer sufEcient 
within their own walls to attract or pay 
for the full-time consultative service of a 
roentgenologist. With technical demands 
satisfied by a full-time technician, one 


roentgenologist may easily care for the. 


diagnostic demands of at least four hos- 
pitals each day. Modern roads and rapid 
transportation make fifty mile trips as easy 
as any twenty-five blocks in street car days. 

Technical service is easily established 
and economic possibilities are many. There 
is no reason why the technician in small 
hospitals could not easily serve both the 
roentgenologic and pathologic laboratories. 
Bookkeepers, record clerks and operating 
room nurses can-easily become roentgen- 
ray technicians without sacrifice to either 


service. 


Space-planning economies are'many, and 
I believe that all laboratories and operat- 


ing rooms should be compactly arranged 


on the same floor and in the same wing. 
This would aid in the cooperation of tech- 


nical assistants, avoid many steps by many 
people, concentrate the staff in this working 


unit, develop contacts and increase the 
demands for laboratory examinations, and 
promote more consultation between at- 
tending physicians and laboratory consult- 
ants. 

The cystoscopic room can be next door 
to the roentgen department and be served 
by a single roentgen-ray transformer. The 
fracture room can be next door and 


equipped with a fluoroscopic fracture unit. 
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The combined plate-viewing room and 
roentgenologist’s office should be near the 
pathologist’s office to afford that coopera- 
tive consultative service so beneficial to 
attending physician, surgeon and patient. 

Economies in roentgen fees can be ef- 

fected by securing the cooperation of the 
staff in asking for roentgenologic consulta- 
tion for the particular diagnostic problem 
rather than a blanket demand for extensive 
and expensive technical procedures. 
_ As to the nature of the request slips 
which come to the roentgenologist with 
cases, the clinicians could easily be in- 
duced to make more specific requests upon 
the clinical problem. One such case came 
with the legend, “Query, Chest’; the 
answer was returned, “Chest present, but 
feeble!’ , 

Economies by cutting down the number 
and size of plates are rarely sane economies. 
The percentage saved 1s minimal and the 
loss to the patient may be great. Undoubt- 
edly roentgenoscopic examinations by a 
roentgenologist can save many technical 
expenses. The cooperative roentgenoscopic 
consultation of clinician and roentgenolo- 
gist can result in great saving and afford 
increased value to the patient and add to 
the hospital’s reputation. Roentgenoscopic 
examinations are warranted in acute and 
chronic fluid and mass lesions of the chest 
and many gastrointestinal lesions affecting 
mobility and motility and gross filling de- 
fects. Stereoscopy should be carried out 
only when necessary. 

Large films are expensive and their use 
can be reduced by intelligent cooperation 
of clinician and roentgenologist. Do not 
insist upon selling the patient roentgen 
films and disregard the advantages of 
thoughtful roentgen interpretation and 
intelligent, experienced roentgenoscopy. 

Responsibility establishes worth and 
demands compensatory recompense. Serv- 
ice requires payment for basic expenses and 
sufficient pecuniary reward to compensate 
for intelligent direction, regular daily con- 
sultation service, satisfactory hospital rec- 
ords and reports, continuity of loyal serv- 
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-ce and reward for ambitious extension and 
enlargement of that service to attending 
physician and patient. 

However, economies must not be pur- 
sued which embarrass professional interest 
and activity. It should be remembered that 
a5 per cent of medical practice can be suc- 
cessfully pursued by intelligent clinicians 
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without laboratory, hospital, mechanical 
or modern methods. Common sense can 
easily eliminate much high-powered medi- 
cine but this is a rare mental commodity. 
Modern mechanical medicine has re- 
placed much medieval magic but the hu- 
man mind can easily return to the charm of 
magic and mystery. 
E. H. SKINNER 


ROLAND E. LOUCKS 


1869 - 


HE medical profession, particularly 
those engaged exclusively in roent- 
genology and radiotherapy, has lost a 


1933 


valuable and honored member in the death 
of Dr. Roland E. Loucks of Detroit who 
died at his home on June 8, 1933. Dr. 
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Loucks had been ill for about two years 
with cardiorenal disease but with the excep- 
tion of about five or six months he had been 
able to carry on his practice. He was born 
at Smith’s Falls, Ontario, on October 11, 
1869. He was educated in the high school 
of his native province, after which he 
studied dentistry at the University of 
Maryland, from which he was graduated 
with the degree of D.D.S. in 1893, receiving 
the gold medal. He practiced dentistry for 
three years at Monroe, Michigan. He left 
Monrge to take postgraduate work in den- 
tistry and in 1897 was awarded a dental 
degreeeby the Royal College of Dental 
Surgeons, Toronto, with registration in 
Ontario, after which he practiced in Smith's 
Falls, Ontario. Dr. Loucks, however, looked 
forward to a different professional career 
and accordingly began the study of medi- 
cine at Trinity and Toronto University 
from which he received the degree of 
M.D.C.M. in 1903. He located in Detroit 
the same year devoting his time to general 
practice. 

In i914 he began to give special atten- 
tion to radium therapy after a prolonged 
period of postgraduate study in England, 
France and Germany. 

In 1916, with a number of other enthu- 
siasts, he was active in founding the Ameri- 
can Radium Society of which he was presi- 
dent in 1922. He made numerous contribu- 
tions to the medical literature on the use of 
radium in the treatment of goiter and in 
malignant conditions. Dr. Loucks always 
took an active interest in medical affairs 


not only in his county society but also in 
the state, as well as in various societies 
devoted to his chosen specialty. During 
the summer of 1924 he visited a number of 
the larger radiological centers of Great 
Britain and the Continent. He was a mem- 
ber of the Wayne County and Michigan 
State Medical Societies, the American 
Medical Association, the American College 
of Radiology, the American Roentgen Ray 
Society, the American Radium Society, the 
Radiological Society of North America, 
Detroit Roentgen Ray and Radium So- 
ciety, and the British Medical Association. 


He was founder and proprietor of the 


Memorial Hospital located in Detroit. Dr. 
Loucks’ recreation included golf, lawn 
bowling and curling. 

In 1898 Dr. Loucks married Miss Mary 
E. Dunlop. They had a son, Baden, and a 
daughter, Anna, who survive. Mrs. Loucks 
died in August, 1922. In 1926 Dr. Loucks 
married Mae B. Lyon who survives. 

Dr. Loucks had an unusually pleasing 
and agreeable personality. Of distinguished 
appearance he was one long to be remem- 
bered as he appeared at the numerous 
professional assemblages. Schooled in sor- 
row, for the first Mrs. Loucks was for a 
long period an invalid and his daughter has 
been incapacitated for over twelve years, 
he had a warm feeling for all sufferers. Out 
of it all evolved a fine philosophy which not 
only sustained him but made him a close 
friend to all who came within his inner 


circle. 
J. H. Dempster 
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SOCIETY PROCEEDINGS CORRESPONDENCE 


AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


! MEETINGS OF ROENTGEN SOCIETIES* 


f 
; UNTTED STATES OF AMERICA 


AMERICAN ROENTGEN RAY SOCIETY 

Secretary, Dr. E. P. Pendergrass, University Hospital, 

Philadelphia, Pa. 

‘Annual Meeting: Chicago, Ill., Sept. 25-30, 1933. 
ALERICAN COLLEGE or RADIOLOGY 

Secretary, Dr. Albert Soiland, 1407 S. Hope St., 

Angeles, Calif. 

Annual meeting: Chicago, Ill., Sept. 25-30, 1933. 
SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 

_ Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 

Dhio, 

Annual meeting: Make Wis., June 12-16, 1933. 
RADIOLOGICAL SOCIETY OF NORTH ARGA 

Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syr- 

acuse, N. Y. 

Annual meeting: Chicago, Ll., Sept. 25-30, 1933. 
ReproLoaicaL SECTION, Los ANGELES County MEDICAL 

SOCIETY 

Secretary, Dr. D. R. MacColl, 2826 S. Hope St., Los 

Angeles, Calif. 

` Meets on the third Wednesday of each month at the 

California Hospital. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL Rincon 
Secretary, Dr. C. H. Heecock, 20 S. Dunlap St., Mem- 
phis, Tenn, 

Annual meeting: Richmond, Va., DOVEDE 1933. 
BrdoKLYN RoENTGEN Ray SOCIETY 
Secretary, Dr. G. W. Cramp, ot President St., Brook- 
lyn, N. Y. 
Meets monthly on first Tuesday, Ganha to April. 
BuzFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Miagara St., Buffalo, N. Y. 
Meets second Monday of each month except during 
gsammer months, place.of meeting selected by the host. 
CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. George M. Landau, 660 Groveland Park. 
Meeting second Thursday of cach month October to May 
ir.clusive at Virginia Hotel. 
CINCINNATI RADIOLOGICAL SOCIETY 
Szeretary, Dr. H. G. Reineke, Christian R. Holmes 
Hospital, Cincinnati, Ohio. Meetings held. monthly. 
CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. M. A. Thomas, Medical Arts Bldg. 
Meetings are-held at 6:30 p.m. at the Cleveland Cham- 
ber of Commerce Club rooms on the fourth Monday of 
esch month from October to April, inclusive. 
Derrorr Roenrcen Ray anb Rapium Socizry 
Secretary, Dr. E. R. Witwer, Harper Hospital. 
Meets monthly on first Thursday from October to May, 
at Wayne Country Medical Society Building. 
FLozma RADIOLOGICAL SOCIETY’ i 
| Secretary, Dr. W. McL. Shaw, 418 St. panes Bldg., 
Jacksonville, Fla. 
Meetings held twice a year, May and orante 
ILLrNors RADIOLOGICAL SOCIETY 
Secretary, Dr. L: M. Hilt, Myers Bldg., Springfield, Ill. 
Regular meetings held quarterly. 


Los 


Inpiana ROENTGEN SOCIETY 
Sectetary, Dr. J. N. Collins, Indianapolis, Ind. 

Annual meeting each February 22 in Indianapolis. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS . 
Secretary, Dr.: S. W: Donaldson, St. Joseph’s Mercy 
Hospital, Ann Arbor, Mich. Three meetings a year, Fall, 
Winter, and Spring. Next meeting, Kalamazoo, Mich., 
October, 1933. 

MILWAUKEE RoENTGEN Ray Soctiery 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 
waukee, Wis. 

Meets first Friday in October, December, Febrtery and 
April. Place of meeting designated by the president. ` 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Peles, University Hospital, Minne- 
apolis, Minn. 

New ENGLAND Kon Ray SocIETY 
Secretary, Dr. Thomas R. Healy, 370 Marlbo-0 St., 
Boston, Mass. l 
Meets monthly on third Friday, Boston Medical Library. 

New York Roentoen SOCIETY 
Secretary, Dr. C. W. Schwartz, 33 E. 68th St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:30 P.M. 

CenTraL New York Roentcen Ray Socigry 
Secretary, Dr. H. S. Bull, 604 Masonic Temple, Auburn, 
N. Y. 

Three meetings a year—January, May and Noyembér. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 

PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. Karl Kornblum, 3400 Spruce St. 

Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m., in Thompson Hall, College of 
Physicians, 19 S. 22d St. 

Rocuester Roentoen Ray Sociery, Rocuesrer, N. Y. 
Secretary, Dr. W. W. Eray, Strong Memorial Hospital. 
Meets monthly on second Thursday from October, 1932, 
to May, 1933 inclusive, at 7:45 at the Rochester Medical 
Association Building. 

St. Louis RoENTGEN CLUB 
Secretary, Dr. W. K. Mueller, University Club Bldz. 
Meets first week of each month. Time and place of meet- 
ings designated by president. 

Sourn CAROLINA X-Ray SOCIETY 
Secreary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston, 
S.-C: 

Meets at time and place of South Carolina State Medical 
Association. 

Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas. 
Meets annually one day preceding the meeting, of ne 
Texas State Medical Association. 

Universrry oF Micuican RoEnTGEN. Ray Society 
Secretary, Dr. C. C. Taylor, University Hospital, Ann 
Arbor, Mich. ; 

Meets first and third Wednesday evening of the month 
from October to June, at 8 o'clock in the amphitheatre of ` 
the University Hospital. 


-* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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VircIniA RoENTGEN Ray Crus 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore St., 
Petersburg, Va. 
` Meets annually in October. 


CuBA 


SocrepaD CUBANA DE RADIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Luis Fariñas, Animas 110, Havana, Cuba. 
Meets monthly in Havana. 


Bririsa EMPIRE 


Britisy Instrrure or RADIOLOGY INCORPORATED WITH 
THE RÖNTQEN Society 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 p.m., at 32 Welbeck 
St., London, W. 1., or as advertised. 

Evecrré-THerapsutic SECTION or THE Roya SOCIETY 
or Mepicine (Conrinep To MEDICAL MEMBERS) 
Meetseon the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 1 
Wimpole St., London, W. 1. 

SECTION OF Rapio.ooy anb Mepicat Execrricitry, Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
Brrrisu MEDICAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 

Section on RaproLoGyY, CANADIAN MEDICAL Association 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

INDIAN RADIOLOGICAL ÂSSOCIATION 
Secretary, Sd. Subodh Mitra, 148 Russa Rd., Calcutta. 
Meets annually in January, and at such places and times 
as the Council may appcint. 

Rapio.ocicaL Section, New ZEALAND Brrrisu MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


CONTINENTAL EUROPE 


BELGIAN Society oF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Allies, 134, Louvain, 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summer time. 
Socr&tré pg RADIOLOGIE MÉDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
SocrÉérÉé Suisse DE RADIOLOGIE (SCHWEIZERISCHE RÖNT- 
GEN-GESELLSCHAFT) | 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. 
Meets annually in different cities. 
Socréré FRANCAISE p’ErecrroTHERAPIE ET DE RADIOL- 
OGIE MÉDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RADI- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 


Prague, 11/52. 
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DEUTSCHE RÖNTGEN-GESELLSCHAFT (GESELLSCHAFT FÜR 
RÖNTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April in different German cities, at 
least once in five years in Berlin. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte.. 

Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Dutcs Society or ELECTROLOGY AND RoENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Socreta IraLiana RADIOLOGIA MEDICA 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SOCIETATEA ROMANA DE RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine 30 
Bucarest, Rumania. i 
Meets second Monday in every month with the excep- 
tion of July and August. 

ALL-RussIANn Roenrogen Ray ASSOCIATION, LENINGRAD, 
USSR, in the State Institute of Roentgenology and Radi- 
ology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G, Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow Roentoen Ray Soctery. 

Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock; the 
place of meeting being selected by the Society. 

Poris Society or Rapro.oay 
Secretary, Dr. Jan. Kochanowksi, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Poursu Sociery or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summer time. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summer time. 

Society or Mepicat Rapio.ocy or SWEDEN 
Meets in Stockholm. 

SocieTy or Mepicat Rapio.ocy In Norway 
Meets in Oslo. 

Society oF MeprcaL RADIOLOGY IN DENMARK 
Secretary, Dr. H. Scheuermann, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the State 
Institue of Roentgenology. 

Society of MepICaL RADIOLOGY IN FINLAND 
Meets in Helsingfors. 

VIENNA Socigty or ROENTGENOLOGY 
Meets first Tuesday each month, October to July. 


ORIENT 


JAPAN X-RAY ASSOCIATION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April 

Kinxi ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike, Kyoto, 
Japan. Meets bi-monthly on third Sunday. 
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| MINNESOTA RADIOLOGICAL 
| SOCIETY 


: The annual meeting of the Minnesota 
Radiological Society was held in Rochester, 
Minnesota, May 22, 1933, in conjunction 
with the annual meeting of the Minnesota 
State Medical Association. The following 
program was presented: 

' Radiation Therapy in Non-malignant Condi- 
tions. Gage Clement, Duluth. Discussed by 
Wilhelm Stenstrom, Minneapolis. 

Correlative Value of Clinical and Pathologi- 
cal Findings in Roentgenological Diagnosis. 
Kano Ikeda, St. Paul. Discussed by Charles G. 
Sutherland, Rochester. 
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The Place of the Roentgenologist in the 
Private Practice of Medicine. Leo G. Rigler, 
Minneapolis. Discussed by E. L. Tuohy, Du- 
luth. 

Childhood Tuberculosis. R. G. Allison, Min- 
neapolis. Discussed by C. A. Stewart, Minne- 
apolis. 

Round Table Conference: Roentgen Diag- 
nostic Problems. Conducted by B. R. Kirklin, 
Rochester. 


The following officers were elected ror the 
coming year: President: Edward Schons, 
St. Paul; Vice-President: R. G. Aflison, 
Minneapolis; Secretary-Treasurer: L. G. 
Rigler, Minneapolis. j 


—_ 
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BOOK REVIEWS 


Books Received Are Acknowledged under Heading: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender, Selections will be made for review in the interests of our readers as space permits. 


A TExTBOOK oF SURGERY. By John Homans, 
M.D., Assistant Professor of Surgery, Har- 
vard Medical School. Second edition. Price, 
$8.00. Pp. 1231, with 517 illustrations. With 
a special bibliographical index and with illus- 
trations by Willard C. Shepard. Springfield, 
Illinois: Charles C Thomas, 1932: 


The early need of a second edition of this 
textbook indicates that it has found popularity 
with the student of surgery. Minor changes 
have been made throughout the book in the 
interest of clarity and accuracy. A new chapter 
on anesthesia has been added in which the 
historical and physiological aspects of this sub- 
ject are simply and clearly presented. All 
modern methods of anesthesia are considered in 
sufficient detail to have a practical value to the 
surgeon and are certainly ample for the needs 
of the medical student. New material has been 
interpolated and addec to many chapters with- 
out change in the pagination, a matter of in- 
terest to teachers who have used the first edi- 
tion. 

The recent developments in the knowledge 
of the endocrine system, of interest to surgeons, 
have been adequately presented in this new 
edition. Hyperparathyroidism and its relation 
to skeletal disorders, hyperinsulinism due to 
adenomas of the pancreas, and Cushing’s baso- 
philism, are discussed briefly but at sufficient 
length for the medical student. 

Two years’ use of the first edition as a text- 
book for medical students has served to confirm 
and amplify the original favorable impression. 
-The intimate informality of the style, the charm 
of the historical backgrounds and the vigor of 
presentation, grow upon one with continued 
use of the book. The second edition is an im- 
provement in the omission of occasional errors, 
in the presentation of new material, and in re- 
arrangement of certain obscurities. This edi- 
tion, like the first, is highly recommended to 
any student of medicine and to any practi- 
tioner or surgeon who wishes to read with 
pleasure a concise’ presentation of modern 
surgical knowledge. 

FREDERICK A. COLLER 


Peptic ULcer. By Jacob Buckstein, M.D., In- 
structor in Gastrointestinal Roentgenology, 
Cornell University Medical College (Annals 
of Roentgenology, Volume X.) Second edi- 
tion, revisėd. Cloth. Price, $12.00. Pp. 417, 
with 405 illustrations. New York: Paul B. 
Hoeber, Inc., 1933. 


Objectives of this monograph, now newly 
revised, are set forth in prefaces respectively 
by the editor, the author and Dr. Santee. In 
sum it is designed to present a textual and pic- 
torial roentgenologic survey of peptic ulcer, not 
merely in the interest of the roentgenologist but 
also that of the gastroenterologist, the internist 
and the surgeon. Considered from these diverse, 
though associated standpoints, with apprecia- 
tion of the fact that it is impossible to convey 
complete understanding of the subject by 
printed word and illustration, the book fulfills 
its purposes. Illustrations preponderate so 
largely over text that the work constitutes an 
atlas, and thus conforms to the editor’s plan 
for a series of monographic atlases of which this 
is one. Necessarily, then, the descriptive matter 
is sketchy. and elementary. Even so, it covers 
the basic facts relating to the roentgenology of 
peptic ulcer—gastric, duodenal, gastrojejunal. 

In the introductory chapter dealing with the 
history of the application of roentgen rays to 
the diagnosis of gastrointestinal disease, it is 
especially pleasing to note that the pioneer re- 
searches of Williams and Cannon and Hem- 
meter are accorded the place of honor. Like- 
wise, the great contribution of Cole to the 
diagnosis of duodenal ulcer is given due recog- 
nition. These are timely reminders that in de- 
veloping the roentgenology of the alimentary 
canal Americans have given a full share of 
effort and accomplishment. 

Three-fourths of the book is devoted to case 
histories with positive prints of the respective 
roentgenograms. Most of the latter depict gross 
lesions, in situations where they are usually . 
conspicuous, and of a type easy to illustrate. 
Thus it would be unfortunate if this work were 
regarded as confirming a too prevalent opinion 
among internists that the roentgenologic diag- 
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rosis iş essentially pictorial and quite simple. 
But if properly used the volume should help 
students, clinicians, gastroenterologists and 
surgeons to understand the problems of the 
roentgenologist and should promote more ef- 
fective cooperation of all those concerned with 
the discovery, identification and treatment of 
peptic ulcer. 
B. R. KIRKLIN 


LES KYSTES HYDATIQUE INTRATHORACIQUES 
! CENTRAUX ET PARIETAUX; CHIRURGIE; RADI- 
` oLoGIE. Par R.-G. Brun, Ancien interne des 


; Hôpitaux de Paris, Correspondent National | 


ide la Société de Chirurgie de Paris, Chirur- 
gien Chef de Hôpital Sadiki de Tunis, et A. 
Tae de Beaujeu, Chef du Service-Radio- 
logique ` de PHôpital Sadiki et de l Hôpital 
Civil Français de Tunis. Pp. 9, with 42 illus- 
trations. Paris: Norbert Maloine, 1933. 


iHydatid cyst of the lung is a rare condition 
to most roentgenologists but such is not the 
case with the authors, who see on an average of 


„one patient with echinococcus infection every 


week. Approximately 80 per cent of the cysts 


occur in the liver but the remaining 20 per cent 
_ furnish the material for a relatively large expe- 


rience in- pulmonary cysts. Twenty-four cases 


- are presented, including four with cysts in both 


lungs. The cases’ are illustrated by plates of 
gcod quality including both posteroanterior 
and lateral projections. 

‘Both the diagnostic aspects and the aa 
treatment are considered. Points of differentia- 
tion from infections of the abscess type and 
from neoplasms are discussed. The relative in- 
cidence of cysts as compared with neoplasm 
may be judged from the fact that the authors’ 
experience of the past ten years in Tunis in- 
cludes only two pulmonary sarcomas. 

The authors differ with other writers as to the 
character of the shadow of hydatid cysts, those 
of their series presenting more sharp and 
smoothly curved borders than have been de- 


scribed by Belot and Peutenil. 


This well-written monograph is both inter- 
esting and instructive. 


E. Water HALL 


Tee PuysroLocrecaL Errecrs or RADIANT 
ENERGY. By Henry Laurens, Ph.D., Profes- 
sor of Physiology in the Tulane University 
School of Medicine, New Orleans, La. Amer- 
ican Chemical Society Monograph Series. 
Cloth. Price, $6.00. Pp. 610, with 104 illus- 
| 
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' trations. New York: Chemical Catalog Com- 

pany, 1933. 

Many books on ultraviolet rays have been 
written, most of them being relatively | mited~ 
in scope and their object being chiefly to set 
forth in simple manner the essential facts con- 
cerning ultraviolet and infra red rays for physi- 
cians who have little knowledge of radiant 
energy in general and who are not familiar with 
the physical aspects of the subject. Few books 
of outstanding merit have heretofore beem pub- 
lished. Moreover, the literature has been 
crowded with statements, many of which rest 
on rather flimsy evidence. — 

Doctor Laurens’ book comes to fill an inpor- 
tant need by supplying rather complete -infor- 
mation about the physiologic effects of rediant 
energy. It constitutes an elaborate and pain- 
staking summary of all the experimental and 
clinical observations relating to ultraviolet and 
infra red rays and as such is extremely valuable: 
Its value may not be appreciated by the general 
practitioner who does not have time fer ex- 
tended reading, but it will be appreciated by 
every physician who really desires to inform 
himself concerning the effects of radiant eaergy 
on the body and how these effects are produced, 
as far as such information i is available at the 
present time. 

The book is divided into seventeen chapters, 
the first being a general introduction. The other 
chapters take up the physics of radiant energy, 
the effects on the skin, the effects on- wounds 
and skin diseases, the effects on the eye, on the 
circulatory system, on the blood, on matab- 
olism, on body temperature, respiration and 
blood reaction, on tuberculosis, on baczeria, 
toxins, antitoxins, proteins, ferments, on proto- 
dynamic or optical sensitization, and the mode 
of action on physiological- and patholcgical 
processes. The book will be invaluable to the 
specialist and to all others as a mine of infcrma- 
tion which heretofore has been scatterec and 
therefore often not accessible. In the op_nion 
of the reviewer this is the most valuable book 
on ultraviolet and infra red rays which has yet 
appeared. 

A. U. DESJARDINS _ 


LA TECHNIQUE DE LA CURIETHERAPIE. “The 
technique of curie therapy.) Par Simone La- 
borde, Chef du service de Curiethérapie a 
Institut du Cancer. Paper. Price, 20 fr. 
Pp. 118, with 12 illustrations. Paris: Gauth- 
ier-Villars et Cie, 1933. 
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This is one of a series of monographs pub- 
lished under the editorship of Duhem (Paris) 
dealing with those physical agents used in hu- 
man therapy. 

The author devotes the introduction to radio- 
biology presenting briefly the fundamental 
principles on which our modern cancer therapy 
is based. The applicators for beta and gemma 
irradiation are then described, followed by a 
discussion of the various techniques developed 
for their most effective use. Space is also given 
to the physics of dosimetry and the reader finds 
data and practical examples showing the zalcu- 
lation of the treatment time for certain screens 
and filters. A few minor errors may be dezected 
here by the careful reader. In an apperdix is 
found a number of tables, mostly giving physi- 
cal constants of radioactive substances. The 
author, who is well known to radiologists at- 
tending the international congresses, has con- 
densed a great deal of valuable information into 
small space. 

Ernst A. PcHLE 


Booxs RECEIVED 


INTRACRANIAL Tumors. By Percival Bailey, Profes- 

. sor of Surgery, University of Chicago, Cloth. 
Price, $6.00. Pp. 475, with 155 illustrations. 
Springfield, Illinois; Baltimore, Maryland: Charles 
C Thomas, 1933. 

Peptic Uncer. By Jacob Buckstein, M.D. {Annals 
of Roentgenology, Volume X.) Second edition re- 

-© vised. Cloth. Price, $12.00. Pp. 417, with 495 illus- 


Books Received 


Jury, 1933 P 


trations. New York: Paul B. Hoeber, Inc., 1933. 

RoENTGENOGRAPHIC STUDIES OF THE URINARY Sys- 
TEM. By William E. Lower, M.D., F.A.C.S., Chief 
of Department of Urology, Cleveland Clinic, 
Former Associate Professor of Genitourinary 
Surgery, Western Reserve University, Surgeon to 
Cleveland Clinic Hospital, and Bernard H. 
Nichols, M.D., F.A.C.R., Chief of Department 
of Roentgenology, Cleveland Clinic, Cleveland, 
Ohio. Cloth. Price, $16.00. Pp. 812, with 812 illus- 
trations. St. Louis: The C. V. Mosby Company, 
1933. 

Recent Apvances IN Rapium. By W. Roy Ward, 
M.B., B.S., M.R.C.S., Medical Director and 
Surgeon to the Radium Institute, London, and 
A. J. Burden Smith, M.B., B.S., M.R.C.S., Sur- 
geon to the Radium Institute, London. Cloth. 
Price, $5.00. Pp. 324, with 4 colored plates and 
140 black and white illustrations. Philadelphia: 
P. Blakiston’s Son & Co., Inc., 1933. 

Human Cancer: ErioLocIcaL FACTORS; PRECAN- 

CEROUS LESIONS; GROWTH; SPREAD; SYMPTOMS; 

Diacnosis; PROGNOSIS; PRINCIPLES OF TREATMENT. 
By Arthur Purdy Stout, M.D., Associate Professor 
of Surgery, College of Physicians and Surgeons, 
Columbia University; Attending Surgical Pathol- 
ogist, Presbyterian Hospital, New York. Cloth. 
Price, $10.00. Pp. 1007, with 331 illustrations. 
Philadelphia: Lea & Febiger, 1932. 

THe Puysio.ocicaL Errects or RADIANT ENERGY. 
By Henry Laurens, Ph.D., Professor of Physiology 
in the Tulane University School of Medicine, New 
Orleans, La. American Chemical Society Mono- 
graph Series. Cloth. Price, $6.00. Pp. 610, with 
104 illustrations. New York: Chemical Catalog 
Company, 1933. 
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A NEW METHOD OF ROENTGEN PELVIMETRY* 


PRELIMINARY REPORT 
By HOWARD C. MOLOY, M.D., M.Sc. 


NEW YORK CITY 


E THIS preliminary report, an optical 
principle is reviewed and its practical 
application i in the form of a workable ap- 
paratus for accurate measurement of the 
pelvis is described. The justification for 
suggesting a new method of roentgen pel- 
vimetry is the belief that its simplicity may 
tend to aid in popularizing a refinement in 
obstetrical diagnosis of undoubted impor- 
tance. 

The possibility of measuring the i image 
of a pelvis in space under stereoscopic vi- 
sion suggested itself during the routine 
examination of roentgen films as part of an 
experimental study of the anatomical vari- 
ations in the female pelvis. This work is 
still in progress at the Sloane Hospital for 
Women, and the Roentgen-Ray Depart- 
ment of the Presbyterian Hospital. It is 
being continued along the lines described 
in a preliminary report, in conjunction with 
Dr. W. E. Caldwell.? We found that useful 
information, of greater importance than 
actual measurements, is gained by a study 
af the pelvis under stereoscopic vision. In 
many cases measurements are not essen- 
tial, as one learns to judge ampleness in 
size and shape from examination of many 
stereoroentgenograms. But when measure- 
ments in whole, or in part, are desired, it 
was thought that it would be advantageous 
17 the observer were equipped with a pos- 
sible means of measuring the image in 
space while studying the architecture of the 
pelvis itself. 

On further consideration it seemed log- 
ical that, under proper. conditions, the 
image could be viewed in its true relation to 


the original object, particularly in reference 
to size and shape. A review of the literature 
showed that this physical principle has 
been noted but apparently it is by no 
means well known by roentgenologists gen- 
erally. 

Wulsey® very briefly and concisely de- 
scribes this relationship. He states: “The 
stereoscopic image, obtained from stereo- 
radiographs exposed and viewed under the 
proper conditions, is entirely free from dis- 
tortion. The correct stereoscopic procedure 
re-constructs in space the radiographic rep- 
resentation of the subject in its true size 
and proportions” (Fig. 1). Further, Beck 
and Smith, in their article on “The Physi- 
ology of a True Optical View by means of 
the Stereoscopic Radiograph,” note that in 
the stereoscopic image all distortions can 
be corrected and a “true optical view” ob- 
tained. On this basis a new instrument has 
been devised whereby the size of én un- 
known object can be ascertained by meas- 
urement of the true optical image of the 
object under stereoscopic vision. 

_The application of this physical principle 
in the form of an instrument necessitates 
certain changes in the method of taking 
stereoroentgenograms. Concerning the ster- 
eoscope itself slight changes are necessary 
in the viewing boxes and in the optical sys- 
tem. The image is measured directly in 
space under stereoscopic vision by the use 
of movable armatures equipped with points 
which can be placed on any bony or object 
prominence. 

The working of thé instrument ane the 
manner in which all conditions are sazisfied 
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for reproducing an image the same size and 
shape as the original object, can be illus- 
trated by describing the primary adjust- 
ments necessary to fulfill these require- 
ments. When these have been satisfied ab- 
solutely no adjustments of viewing box or 
mirror stand are necessary for viewing and 
measuring succeeding routine films. 

In this study a 24 inch target shift with 
a 25 inch tube distance, as recommended 
by Snook, ® has been used. A metal bar con- 
taining a perforation near either end is rou- 
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is fitted with two shallow pegs. near the 
table border to correspond in size and posi- 
tion with the shadows of the perforations 
in the metal bar: These pegs are placed in 
the same relation to the geometric center of 
the viewing box as the metal bar is placed 
in relation to the cassette. The shadow 
points of the perforations in the metal bar 
are now punched out and the films are 
placed on the pegs in the viewing boxes. By 
these adjustments the films-are assured a 
position in the viewing system of the stere- 





Fic. 1, “Left—Correct tube position for exposing stereofilms. Right—Correct method of viewing stereoradi- _ 
ographs in the Wheatstone stereoscope. Note the exact geometric correspondence between the conditions 


of exposing the films and the conditions of viewing the radiographs.” 


tinely placed on the cassette. This marker 
is somewhat similar to the one described 
by Johnson.4 Care is exercised in placing 
the mid part of the bar opposite the ge- 
_ometric center of the film and along the 
film edge (Fig. 2). Theoretically this bar 
may be placed on any part of the cassette. 


However, by fixing the marker in a central- 


position along the film edge several advan- 
tages result. It cannot be dislodged during 
the technical procedure of exposure; it does 
not conflict with the shadow image; its po- 
sition can be readily duplicated on the 
viewing box in geometrical alinement with 
the optical system of the stereoscope. The 
object to be measured is now placed on the 
roentgen table in any desired position, with 
or:without a Potter-Bucky diaphragm, and 
the two exposures made. 

In order to view the films correctly the 


stereoscope is. modified. Each viewing box 


(Wulsey.®) 


oscope similar to the conditions under 
which they were exposed. 

In order to permit the observer to view 
the armature tips and the image simul- 
taneously, the silver mirror of the ordinary 
stereoscope is replaced by two pieces of 
plane glass or a system of prisms. The lat- 
ter does away with the double image effect. 
The mirror stand is placed midway be- 
tween the viewing boxes, the distance de- 
pending upon the original target film dis- 
tance. 

With the films in position it will be noted 
that a stereoscopic image of the object can 
be obtained by two maneuvers. With the 
mirror stand fixed, changing the angle of 
the mirrors to-each other slowly superim- 
poses the magnified shadow image until the 
third dimension is appreciated by the eye 
of the observer. Precisely the same effect 
can be obtained by fixing the mirrors at an 
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angle of 90° and moving the mirror support 
forward or backward. The second proce- 
dure is more desirable. 

It is now necessary to fix the optical sys- 
item of. the stereoscope in alinement with 
the films in the viewing boxes. Difficulty 
is encountered in finding the proper point 
where stereoscopic vision occurs. The eyes 
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tween two points on the image corr2sponds 
with the distance between similar points on 
the known object. The optical system is 
anchored at this point. All succeeding films 
are viewed without a single adjustment of 
the instrument other than manipulation of 
the movable armatures in the actual meas- 
urement (Fig. 2). 
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Fic. 2. Diagrammatic representation of the modified stereoscope. Note the fixed optical system of plane mir- 
rors or prisms and the movable armatures for direct measurement of the image in space. Note, 4, the 


the viewing box. 


are not dependable as. there is a natural 
tendency to create an apparent stereoscopic 
image before the roentgenograms are cor- 
rectly superimposed. This difficulty is over- 
come by a trial and error method. Stereo- 
roentgenograms of a known object, as for 
instance a dried pelvis, are made using the 


- technique of exposure just described. The 


shadow points of the perforations in the 
metal marker are punched out and the 
films placed on the. pegs in the viewing 
boxes. The mirror stand is moved slowly 
forward or backward. The correct super- 
imposition of the shadow image and neces- 
sarily the precise point of stereoscopic vi- 
sion exists when the measured distance be- 


- relationship of the metal marker on the cassette to its shadow image in the roentgenogram on the pegs in 


If the conditions under which the orig- 
inal object was viewed by the target cf the 
roentgen tube have been carefully cupli- 
cated in the stereoscope, the image repre- 
sents a true optical view of the object De- 
termination of the distance between any 
two points in the image is made by placing 
the tips of the movable armatures or. the 
points as they appear in space behinc the 
mirror; the distance between the armeture 
tips is measured directly by a ruler. Under 
stereoscopic vision the image may be lik- 
ened to a frosted glass model of the original 
object. It may be considered optically diff- 
cult to measure such a structure by the use 


of pointers viewed as “real” objects thrcugh 
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the plane glass mirror or prism. Actual ex- 
perience shows this is by no means a for- 
midable difficulty. However, in order to 
decrease the contrast the armatures are 
designed to appear to the eye as having the 
same delicate texture as the image itself. 

The effect of slight variations in individ- 
ual interpupillary distances on the size of 
the image must be considered. This possi- 
bility appears to be of sufficient importance 
to warrant careful experimentation: since 
accuracy, so far as measurements go, 1s de- 
sired. It seems highly probable that, 1f such 
variations affect the image size, compensa- 
tory adjustments of the apparatus can be 
made. 

By means of an apparatus arranged as 
described above, accurate measurements 
can be obtained from dried pelves. The most 
difficult anatomical landmark to identify on 
the image is the sacral promontory. This 
point, as a rule, is more easily appreciated 
on the image from a living subject than from 
the dried pelvis, as a result of the varying 
densities of the surrounding tissues in the 
former. Therefore, equally accurate meas- 
urements can be obtained from living sub- 
e jects but to date there have been few oppor- 
tunities for checking such measurements. 

Recently information concerning a new 
roentgen-ray stereoscope based on the 
sound physical principles described by 
Kurtz and Bridge® has been obtained. This 
instrument is very similar to the modifica- 
tion described above except that the tube 
shift distance is dependent on the following 
formula: The shift equals the target-film 
distance divided by 9. “The viewing boxes 
move along ways inclined to the axis of the 
instrument on the horizontal plane, thus 
supplying the angle of the convergence nec- 
_essary for natural vision.’ Stereoscopic 
vision is automatic as the optical system is 
fixed in relation to the geometric center of 
the viewing boxes. 

There is, therefore, a great similarity be- 
tween the instrument devised by Kurtz 
and Bridge and the apparatus here de- 


scribed. It is hoped that further investiga- . 


tion, using a combination of the methods 
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discussed, may result in the development 
of a practical instrument equipped with 
armatures whereby measurements -of a 
bony structure can be computed directly 
under stereoscopic vision. 

Obviously with this method the position 
of the patient 1s of secondary importance. 
In the early months of pregnancy the semi- 
recumbent position of Thoms’ may be 
used. Later when the enlarged uterus tends 
to obscure bone detail the comfortable su- 
pine position is more advantageous. The 
usual care in placing the films in the view- 
ing boxes in order to avoid pseudo-stereo- 
scopic images must be exercised. 

If time and experience prove the eff- 
ciency and practical usefulness of this in- 
strument in roentgen pelvimetry undoubt- 
edly it may be used to advantage wherever 
stereoscopic studies of a part are indicated. 

Detailed results will be published later. 


I wish to express my deep appreciation to Profes- 
sor B. P. Watson, Director of Sloane Hospital for 
Women, for his interest and help throughout this 
work. This and further studies have been made, and 
are being continued in association with Dr. W. E. 
Caldwell, Assistant Director of Sloane Hospital for 
Women, and Dr. P. S. Swenson of the Roentgen-Ray 
Department of the Presbyterian Hospital. I am very 
grateful for the many valuable suggestions offered 
by Dr. Kenneth Cole of the Department of Physi- 
ology, Columbia University. 
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PROTECTION CLAMP FOR THE TESTIS 


By ARTHUR U. DESJARDINS, M.D. 
Section on Therapeutic Radiology, The Mayo Clinic 
ROCHESTER, MINNESOTA 


QET EN when irradiating. a tumor af- 
~ fecting one testis or a tumor around 
the lower part of-the trunk or upper part 
of the thigh, it is essential to protect the 
testis from irradiation. In many cases this 
can be done by the simple expedient of 
covering the entire scrotum with lead-rub- 
ber or metallic lead, but in certain cases, in 
which it may be necessary to irradiate one 
testis or the major portion of the scrotum, 
the problem is how best to protect the op- 
posite normal gland. In our work at The 
Mayo Clinic, we have accomplished this 
for a long time by means of a sheet of 
metallic lead, 4 inch thick, with rounded 
corners and smooth edges. This was bent 
over so that two edges could be brought to- 
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gether, leaving an expanded space within 
which the testis was contained and by 
which it was protected. Useful and effec- 
tive as this arrangement has been, it was 
only a makeshift. A more convenient ap- 
paratus was highly desirable and, to fill 
this need, I had made in our own workshop 
the clamp illustrated (Figs. 1 and 2). . 

The clamp consists of two relatively 
shallow valves, with an opening opposite 
the handles large enough to allow the soft 
tissues forming the pedicle to pass through. 
In applying the instrument, the scrotal tis- 
sues over the testis to be protected are 
slightly: stretched so as to leave as much of 
the scrotum as possible outside of the 
clamp, but with the entire testis within the 
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Fie. 2. Protection clamp closed and locked. 
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clamp and effectively protected. The valves 
are made of lead 1/16 inch thick, covered 
over with a thin layer of hard metal which 





Fic. 3. Dimensions of the clamp. 


has been carefully nickeled to facilitate 
cleaning. The essential dimensions may be 
noted in Figure 3. The thickness of lead 
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specified gives practically complete pro- 


tection, so that, with an ionization cham- 


ber placed within the valves, the quantity 
of radiation passing through the valves to 
reach the ionization chamber is so small 
that it requires considerable time to register 
at all.’ l 

This clamp could be improved further. 
Instead of the ordinary hemostat handles, 
with notched lock, handles with a threaded 
cross bar and thumb screw could be pro- 
vided. This would permit of finer grada- 
tions of tension and should be a distinct 
advantage. Even better, however, would 
be to arrange the screw mechanism be- 
tween the handles and have this work 
through a folding cross bar. Otherwise, the 
instrument serves its purpose admirably 
and is far superior to homemade make- ` 
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ABSTRACTS OF ROENTGEN AND 


RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


HEAD 


Rocers, Lroyp, Hart, C. Tavtor, and 
SHACKELFORD, Joun H. Fractures and in- 
complete dislocations of the mandible or 
maxilla. Radiology, Jan., 1932, 78, 28—40. 


7 In 482 cases of fracture of the Jaws, 94 per 
cent involved the mandible, the remainder the 
maxilla. Many fractures of the jaws are over- 
looked. In the authors’ clinic all patients with 
head injuries are examined with the roentgen 
ray for the presence of jaw fractures. The 
principles employed in the treatment of frac- 
cures of the mandible and maxilla are: diag- 
nosis from roentgenographic findings, reduction 
of the fracture, fixation of the parts, postopera- 
tive treatment, the use of exercising splints, 
and orthodontic appliances. 
! Removal of teeth and roots found in the line 
of fracture is not always advisable and, in 
many cases, is contraindicatéd. Sometimes’ the 
removal of these teeth is the cause of an 
esteomyelitis. Many of the retained teeth are 
extracted later. In gunshot fractures the re- 
moval of a foreign body is rarely warranted. 
In describing the reduction of fractures, the 
subjects of occlusion; anesthetics, interdental 
wiring and postoperative care are discussed. 
The authors prefer the open reduction (intra- 
oral) for fractures of the mandible in which the 
teeth are not present. In treating children for 
fractured jaws the Barton bandage is used. 
There is also a discussion of incomplete dis- 
locations of the jaw.—Ellsworth Johnson. 


NECK AND CHEST 


Kwiret, BERNHARD. Die Änderung der Schat- 
tentiefe des Lungen-Réntgenbildes bei der 
Atmung. (The change of the shadow depth 
of the lung roentgen picture in respiration.) 
Fortschr. a d. Geb. d. Réntgenstrahlen, Jan., 
1932, 45, 9-22. 

Kohler, in 1907, introduced a procedure for 
the roentgen study of the respiratory excursion 
of the lungs which consisted in taking several 
roentgenograms at various phases of breathing 
and uniting them into one single “trick” film. 


Gott and Rosenthal, in 1912, madeuse of another ' 


procedure, the so-called kymography, which, 
as is known, consists in intermittently moving 
a roentgen plate behind a lead screen provided 
with small slits through which the successive 
exposures are made. Both of these procedures 
proved unsatisfactory for the author’s purpose 
and he therefore uses a third, the so-called 
grid procedure, which was recently introduced 
by Stumpf. Two exposures are made on the 
same film -n the two phases of respiration (one 
in deep inspiration and the other in deep ex-. 
piration), e grid arrangement being displaced in 
front of the cassette for the successive ex- . 
posures. Tae grid consists of parallel iron rods 
of 0.3 cm. ~hickness and 0.5 cm. width, imbed- 
ded perpendicularly in a wooden frame. The 
distance between the rods is 0.5 cm. The dis- 
placement for the two exposures is exactly this 
distance so that the image of the thoracic 
structures in deep inspiration and expiration 
is obtained in the form of parallel stripes next 
each other. These stripes are then read with the 
aid of a dersograph (from the bottom upward) 
and the inspiration and expiration curves 
plotted for various portions of the chest. 

Certain precautions must be taken to insure 
that the exposure is made under exactly iden- 
tical conditions. Thus the author simultane- 
ously takes a control roentgenogram of an 
aluminum wedge on a small film which is 
fastened next to the regular roentgen cassette 
and from th= two exposures he judges whether 
the amount of radiation used was the same. 
For the conzrol of the position of the patient 
he uses a photographic camera, a lateral photo- 
graph of the patient being made during each 
exposure. The photographs so obtained are 
superimposed and the correctness of the posi- 
tion and the amount of respiration estimated. 

The methed is of value in diagnosing certain. 
lesions of tke apices which otherwise would 
escape deteczion and in studying the various 
types. of respiration. It is admitted, however, 
that further improvements are necessary.—T. 
Leucutia. 


Havupex, M. Durchwanderungspleuritis bei 
abdominalen Krankheitsprozessen. (T'rans- 
migration pleuritis in abdominal disease 
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processes.) Fortschr. a. d. Geb. d. Röntgen- 
strahlen, Jan., 1932, 45, 1-8 


The author, after making routine roentgen 
examinations of the chest in various abdominal 
conditions, found that certain secondary 
- changes occur at the base of the lungs. They 
were observed chiefly in liver abscess, empyema 
of the gallbladder, free peritonitis, cirrhosis of 
the liver, pancreatitis, carcinoma of the trans- 
verse colon and in one case. of unclassified 
peritoneal condition. The changes consisted, as 
a rule, in a slight haziness of the lower lung 
with distinct shadow formations, which had 
more or less sharp but irregular outlines run- 
ning horizontally or obliquely, the picture being 
not unlike that of lymphogenic carcinosis. A 
mottled or patchy appearance of the shadows 
was never observed. The pleural sinus was 
often obliterated by a meniscus-like shadow or 
by a lamellar opacity along the thoracic wall. 
Large effusions were observed only in sub- 
diaphragmatic abscesses. 

_ The above shadows were interpreted as being 

due to pleural changes, consisting chiedy of 
fibrinous deposits at the lung bases. The in- 
volvement of the diaphragmatic pleura and the 
diaphragm itself was evidenced by elevation of 
the leaf of the diaphragm and by a limited 
respiratory motion, which in the later stages 
were associated with slight irregularities of 
the diaphragmatic line. Seven case reports are 
briefly included and illustrated with several 
roentgenograms.—T. Leucutta. 


DonzeE ot, E., and Isern, Marc. Pleurésies 
interlobaires et abcès du poumon. (Inter- 
lobar pleurisies and abscess of the lung.) 
Presse méd., Nov. 7, 1931, 39, 1625-1627. 


Kourilsky, in his recent thesis, makes some 
quasi revolutionary statements concerning the 
relation of pulmonary abscess to interlobar 
pleurisy and especially the incidence of this 
latter. Thus he states (1) that interlobar 
pleurisy is very rare, there being only a few 
post-mortem observations in the literature; (2) 
that pulmonary suppuration is the rule, this 
being demonstrated in g out of 10 cases with 
uncertain diagnosis, and (3) that he personally 
has not observed one single case of authentic 
- interlobar pleurisy. 

The authors were able to re a case of 
abscess’ of the lung which had produced an 
interlobar effusion. After postural drainage of 
the abscess, the pleural effusion entirely dis- 
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appeared, Lut the abscess persisted for several 
months. Finally a complete healing ensued. 
Thus this case proves that the-collection of the 
interlobar effusion was secondary to the ab- 
scess, there being an intimate relation between, 
the two conditions.—T. Leucutia. ae 


Cufron, A. Radiographie stéréoscopique . 
thorax de profil chez l'enfant. (Stereoscopic 
roentgenography of the infant thorax in 
profile.) F. de radtol. et d’électrol., Aug., 1931, 
15, 455-456. 

Lateral stereoscopic roentgenograms of the 
chest in children are of certain diagnostic value 
in permitting a spatial estimation of the left 
and right hilus as well as of the shadows be- 
longing to the roots of the lungs. The right 
inferior lobe which in the posteroanterior view 
is obscured by the dome of the diaphragm is 
particularly well visualized.—T. Leucutia. 


KERLEY, PETER. Congenital diseases of the 
lungs. Brit. J. Radiol, March, 1932, 5, 
234-240. 

Congenital lesions of the lungs are not in- 
frequent but they cannot be diagnosed except 
by roentgen examination. Especially two 
groups are of great importance: the so-called 
azygos lobe, and the anomaly of lobe formation 
or, more properly speaking, of the bronchial 
architecture. In connection with this latter the 
author states that there is a definite and per- 
sistent tendency in man for the formation of 
a fourth lobe in the right lung and a less marked 
tendency for the formation of a third lobe in the 
left lung. The fourth lobe in the right lung is 
present in all quadripeds and is well developed 
in the higher apes. Its persistence in the 
primates should have led us to suspect its 
frequency in man for we still have a long way to 
evolve before we discard all anatomical traces 
of our simian ancestry. Schaffner found a well- 
developed fourth lobe in the right lung in 15 
per cent of normal individuals and a third lobe 
in the left lung in a slightly smaller percentage. 
In no less than 40 per cent of normal individuals 
evidence of accessory lobes can be found in a 
furrow running across the lower part of the 
lower lobes. The roentgen.appearances of the 
collapsed accessory lobe are characteristic. 
With increasing deflation the lobe slowly be- 
comes more opaque, its outer border becomes 
denser and straighter and eventually the whole 
lobe sinks into the paravertebral groove, 


* 


+ 
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ee it appears through the heart shadow as 
ta triangular opacity. In a majority of cases 
* bronchiectatic dilatation ` takes place in the 


; -< collapsed lobe and infection sooner or later 


follows this dilatation. Up to the present 
many of the accessory lobes have been’ diag- 
nosed as collapsed lower lobes and the collapse 
attributed to bronchiectasis. 

In discussing the importance of bronchiec- 
tatic dilatation of the collapsed accessory lobe 
the author states that he found that of 60 
children, proved cases of bronchiectasis seen 
at the Royal Chest Hospital, half of them 


lacked the typical symptoms of bronchiectasis 


‘such as cough, expectoration, general debility, 


toxemia. Therefore he believes that the old 
theory that infection plays a dominating part 
in the causation of infantile bronchiectasis 
must be discarded and that it must be assumed 
that they are rather on a congenital basis. This 
is supported also by the fact that at least 60 
per cent of the children showed other congenital 
abnormalities of the bony thorax. If the idea 
‘of a congenital lobar origin of bronchiectasis is 
‘correct. there is only one rational method of 
‘treating bronchiectasis with lobar collapse and 
that is removal of the lobe —-T. Leucutia. 


WEYMULLER, CHARLES A., BELL, A. L. 
and TRIVILINO, A. A. A rh 
changes in the thorax of normal premature 
babies. Am. J. Dis. Child., March, 1930, 43; 
585-593. 

In a previous communication the authors 
demonstrated the usefulness of a series of 
roentgenograms taken daily of normal infants 
during the first fourteen days of life. Since one 
frequently meets puzzling situations in pre- 
mature babies, such as unexplained cyanosis, 
or cyanotic attacks, disturbances of respiratory 


rates or rhythm, or possible pneumonia of the 


new-born, the authors concluded that a study 
of premature infants was especially desirable. 
These occur even more frequently in premature 
infants than in normal. No previous control 
has apparently been reported. 

i Daily bedside roentgenograms of the thorax 
‘of - normal premature infants for the first 
fourteen days of life were made. If there was 
cyanosis, feeble cry, dyspnea, excessive loss of 
‘weight or any other symptom suggestive of 
‘abnormality, the films were excluded from the 
‘series. Fifteen completely controlled cases were 
studied, a series of fourteen films for each being 
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made. A portable bedside unit was used, with- 
out removing the infant from the incubator. 
The following factors were employed: 88 peak 
kv., 30 ma., and a 25 inch target film distance. 
The patient was placed in the supine position, 
and an attempt was made to make the films . 
at the height of inspiration. 

In general, the lung fields were much clearer 
than those of the full term infants. There was a 
characteristic delicacy of structure of all the 
lung markings in the premature infants, and in 
8 of the series this delicacy of structure pro- 
duced strikingly diminished densities of the 
lung fields) Whereas most of the full term in- 
fants showed increased hilar and peribronchial 
markings Dn the first and second days with a 
gradual tapering off, this was true of but .3 of 
I$ premature infants. Furthermore, there was 
so little caange from day to day in the pre- 
mature series that practically any film might 
have been chosen as characteristic. The authors 
assume that the decreased density and more. 
delicate structure of the peribronchial trunks 
observed in premature babies is accounted for 
by the relatively smaller size of the blood ves-. 
sels. 

- In only one child was the interlobar line be: 
tween the right upper and middle lobes demon- 
strable. Tais line was found quite regularly in 
normal, full term infants, and it varied with. 
position. This one patient was of large size and 
weight, 2,200 gm., and it is suggested that there 
may be a weight level beyond which this com- 
mon findiag for larger babies may be found. 
Weight may possibly determine the density of 
these tissues. 

Most of the full term infants showed defi- 
nitely larger cardiac shadows on the first and 


-second days. The size of the shadow dimin- 


ished and became fairly constant in size after 
the third day. This was true in general of the 
premature infants studied, although the changes 
in size were much less striking. When there-was 
decided enlargement (6 cases) during the first 
three days, the fullness was most marked at 
the left border. In one case the examination was 
especially useful. There was definite alteration 
in the shape of the right side of the heart, in 
addition to the enlargement common on the 
first day, as manifested by the enlargement of 
the right atrial region. At this time no murmurs 
were heard although they were sought particu- 
larly. This fullness persisted and on the four- 
teenth day a definite systolic murmur trans- 
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mitted to the vessels of the neck was heard 
over the region of the pulmonic second sound. 
From this case, the conclusion is drawn that 
evidence of congenital heart lesions is not al- 
‘ways present on initial examinations and that 
potentially serious lesions can be overlooked, 
unless repeated clinical observations and roent- 
genographic studies are made. 

: There was variation of the mediastinal 
shadow in but one infant, in contrast with the 
decided variation in those of full term infants. 
Since respiratory excursion is so slight in pre- 
mature infants the reason for the lack of varia- 
tion in mediastinal shadow is clear.—R. S. 
Bromer. 


ÅLTSCHUL, W. The hilus of the lung in the 
_ child. Radiology, Dec., 1931, 77, 1147-1152. 


The boundary between the normal and 
pathologic hilus is indistinct. There is no really 
normal adult hilus. In children increases in 
size and density are found which in the absence 
of clinical symptoms cannot be regarded as 
pathologic. The author reviewed several thou- 
sand chests in an attempt to see when involve- 
ment of the bronchial glands can be assumed 
and when such involvement can be excluded. 
Since the involved glands may be located in 
widely different parts of the hilus, routine 
measurement at any time is of little assistance. 
Since glandular enlargement is usually local- 
ized corresponding to the site of the exciting 
parenchymal lesion, a uniform expansion points 
to circulatory stasis. Enlarged glands may be 
described certainly when the rounded cuter 
borders of the individual glands can be seen. 
Pulmonary infiltrations are usually separated 
frdth the hilus and are not so sharply demar- 
cated. Questionable enlargement should be 
evaluated through comparison with the glands 
of the opposite side. The interfering heart 
shadow: may be avoided by slightly rotating 
the patient. Inequality of the two shadows is 
decisive for the diagnosis. In acute cases the 
existing focus in the lung is usually visible, 
later it’may show as strands running from the 
focus toward the hilus. The activity of the 


lesion cannot be evaluated because often old’ 


fibrotic calcified glands contain active areas. 
Generally, however, when glands in children 
heal clinically, they retrogress to normal size; 
when the primary complex is visible the tuber- 
culous nature of the lesion can be ascertained. 
Other causes of enlargement as pertussis or 
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influenza are extremely rare. Since certain 
groups of glands fall within the mediastinal 
shadow unless greatly enlarged, a negative 
roentgenogram does not rule out this enlarge- 
ment.—E. I. L. Ctlley. 


STEWART, CHESTER A. Pulmonary diseases: 
5,816 cases in children; with special reference 
to the childhood type of pulmonary tuber- 
culosis. Am. F. Dis. Tes April, 1932, 43, 
803-827. 

Stewart quotes the definition of the child- 
hood type of pulmonary tuberculosis adopted 
by the American Sanatorium Association, 1929, 
namely, the diffuse and focal lesions in the 
lungs and adjacent tracheobronchial nodes 
that result from the first infection of the pul- 
monary tissue by the tubercle bacillus. His re- 
port is based on a study of 5,816 children, in- 
cluding 3,981 (68.4 per cent) and 1,835 (31. 6 
per cent) children having negative and positive 
Pirquet tests, respectively. In 1,179 children, 
or 20.3 per cent of the entire group of 5,816 
persons, intrathoracic disease was revealed by 
roentgen examination. The prevailing type of 
lesions found in these 1,179 children was that 
produced by the Mycobacterium tuberculosis, 
as shown by the fact that childhood tuberculo- 
sis was found in 82.3 per cent (970 instances) of 
these cases. In summarizing the value of the 
various methods of detection of the disease, 
Stewart states that if a value of 100 per cent is 
assigned to the Pirquet test as measuring its 
efficiency in the discovery of childhood tuber- 
culosis, the roentgen examination has a reliable 
efficiency of about 25 per cent, and the phys- 
ical examination an efficiency of a small frac- 


tion of I per cent. 


Resolving parenchymal tuberculous lesions 
of first infection (epituberculosis?) were found 
exclusively in the cases with positive tuberculin 
tests, constituting about 3.6 per cent (66 cases) 
of his group. With advancing age, the per- 


‘centage yearly frequency with which resolving 


parenchymal lesions were found increased to a 
maximum of 22.2 per cent in the second year 
of life, but thereafter tended generally toward 
a progressive annual decline, and were rarely 
found after the eleventh year. 

Questionable calcifications of the intra- 
thoracic lymph nodes were reported in 1.5 per 
cent (59 cases) of the 3,981 children whose 
Pirquet test was negative and in 5.1 per cent 
(94 cases) of the 1,835 children whose tuber- 
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culin test was positive. Slight calcifications. of 
these glands were reported in 1.8 per cent (72 
cases) of the group with negative tuberculin 
tests and in I 3-5 per cent (247 cases) of the 
group with positive tests. 

Moderate degrees of calcification of the 
lymph nodes at the root of the lungs were 
rarely reported (4 cases only) in the 3,981 
children with negative Pirquet tests, which for 
taese cases was an incidence of only o.1 per 
cent as compared with an incidence of 6.05 
per cent (141 cases) for those with a positive 
tuberculin test. 

|Marked calcifications of the hilus glands 
were found less often relatively than the other 
degrees of calcification previously mentioned, 
in both the group in which the tuberculin test 
was negative, and that in which it was posi- 
tive, being reported in only 0.025 and 1.04 per 
cent of each group respectively. 

Ghon tubercles were discovered in 0.45 per 
cent (18 children) of the group with a nega- 
tive Pirquet test, and in 15.2 per cent (279 
cases) of those with a positive tuberculin test. 
The degree of intrathoracic glandular calci- 
fication accompanying Ghon tubercles varied 
from questionable to marked, with the moderate 
and marked degrees of calcification predomin- 
ating. 

Erom the standpoint of the appearance of 
lesions discovered by roentgen examination, 
childhood pulmonary tuberculosis of first in- 
fection is divided into the following three types 
by Stewart: (1) resolving pneumonic-appear- 
ing parenchymal consolidations, which repre- 
sent early stages of the disease; (2) intra- 
thoracic glandular calcifications of various 
degrees, which represent late permanent stages 
of the disease; (3) Ghon tubercles associated 
wita hilar gland calcifications, which represent 
late and permanent stages of the disease. These 
various types of lesions merely represent vari- 
ous developmental stages in the evolution of 
the disease produced by a primary tuber- 
culcus infection, between which transitional 
stages may.be noted. The end-result.in non- 
fatal cases is always the same in that calcifica- 
tion'of the hilus glands appears, or that Ghon 
tubercles develop, associated with calcification 
of the homolateral hilus glands. 

In 45 children unmistakable evidence was 
discovered of the recent development of lesions 
of tke adult type of tuberculosis superimposed 
on, and postdating previously existing quies- 


Abstracts of Roentgen and Radium Literature 


123 


cent lesions of the childhood type. Pleural 
thickenings and effusions were found in only 
a small percentage of the groups with negative 
and positive Pirquet tests, but tended, how- 
ever, to occur with greater frequency in in- 
fected than in uninfected children. There 
was no increase in the incidence of bronchiec- 
tasis, pneumonia or pneumothorax among. 
children with a positive tuberculin test as com- 
pared with children with a negative Pirquet 
test. These conditions were found in only a 
small percentage of the entire group studied. 
Stewart believes that slight or questionable 
calcification of the hilus glands often indicates 
the discovery of small quiescent tuberculous 
lesions and that conspicuous calcified deposits 
establish with great certainty the presence of 
tuberculosis at the site of calcification. The 
first infection by the tubercle bacillus produces 
an unmeasured beneficial immunity but, with 
it, an easily demonstrable allergy. Reinfection 
of the lungs of allergic subjects results in adult 
pulmonary tuberculosis.—¥. C. Rosén. 


Wiru, H. Rontgenbefunde bei Masernpneu- 
monien. (Roentgen findings in measles pneu- 
monia.) Fortschr. a. d. Geb. d. Rontgensirah- 
len, Jan., 1932, 45, 34739. | 
The study is based on an observation of 27 

cases, 16 of which were diagnosed clinically. as 
pneumonia, § as bronchiolitis, 2 as bronchiolitis 
and pneumonia, 2 as bronchitis and 2 without 
pulmonary findings. The conclusion is reached 
that there. are two forms of pneumonia in 
measles: (a) the miliary and (4) the confluent 
lobular. The nearly routinely observed patches 
and stripes are the result of peribronchial 
infiltrations and are most probably specific; 
the larger their number, the more severe the 
prognosis.—T. Leucutia. 


Epwarps, A. Tupor. Malignant disease of the 
lung. Brit. M. F., Jan. 24, 1931, Z, 129-132. 
In the lung, carcinoma appears to arise 

primarily in two situations, the bronchi and 

the parenchyma. Endothelioma is described. 
Sarcomata are rare and when they do occur 
are usually of the spindle cell type. 
Diagnosis is made by roentgen examination, 
before and after induced pneumothorax, and 
introduction of lipiodol into the bronchi. Bron- 
choscopy and thoracoscopy are portani diag- 
nostic measures. 

In growths obstructing the bondin roent- 
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gen evidence of-atelectasis is seen with dis- 
placement of the heart and mediastinum. A 
dense wedge-shaped area_of increased density 
1s-observed with the base toward the periphery. 
Central growths in the parenchyma of the lung 
appear as an opaque shadow, sharply outlined 
and without evidence of surrounding pul- 
monary reaction, as is seen in infective con- 
ditions such as abscess. In a certain propor- 
tion of cases the center of the growth becomes 
necrotic and should infection spread in from 
the bronchi, an abscess surrounded by new 
growth will result. The author has seen 118 
cases of primary malignancies of the lungs. The 
bronchial carcinomata spread to the medias- 
tinal glands early and little therefore can be 
expected by surgical removal. The author has 
one patient upon whom he operated for the 
removal of a carcinoma arising from the bron- 
chus of the left upper lobe, alive and symptom- 
free eight months after surgical removal. 

Radium therapy of these inoperable bron- 
chial carcinomata is considered. The methods 
discussed are: (1) Teletherapy, application at 
a distance of large doses (1 to 4 grams) in a 
bomb. In 6 patients so treated all died without 
even temporary improvement being observed. 
(2) External application of radium plaques on 
Columbia paste is considered of value only 
when the growth is near to or involves the chest 
wall. The author did not observe any perma- 
nent cures by this method of treatment but 
there was a definite relief of the pain in 3 cases 
in which the chest walls were involved. (3) 
Radon seeds. For growths in the main bronchi 
there are definite dangers of perforation into 
the mediastinum by haphazard insertion of 
seeds into the growth itself. The author has 
devised a silver tube which contains 8 radon 
seeds. This tube is introduced into the bronchus 
by means of a bronchoscope and left in place 
four days and then withdrawn by a thread 
which has been left attached to the tube. For 
central neoplasms and for those arising periph- 
eral to the main bronchi, which are inoperable, 
the direct insertion of radon seeds through a 
thoracotomy would appear to be the method 
of choice. | 

Central growths, those arising from the 
parenchyma, are those which offer the most 
hope of surgical cure; these, however, are in 
the minority. Of 118 cases of primary lung 
malignancies seen by the author only 9 were 
in this category and of these only one is alive 


Abstracts of Roentgen and Radium Literature 


Jury, 1933 


and without symptoms twenty months after 
operation. l 

The author states that deep roentgen therapy 
has proved very disappointing for primary 
malignant lung tumors. Occasionally the ra- 
pidity of development of secondary deposits 
in the lungs is diminished by deep roentgen 
therapy.——7. H. Vastine. 


SERGENT, Emile. Bronchiectasies abcédées, 
abcès bronchiectasiants et abcès bronchiec- 
' tasiques. (Abscessed bronchiectasis, bronchi- 
ectasing abscesses and bronchiectatic abscess- 
es.) Presse méd., Feb. 20, 1932, 40, 273-276. 


The knowledge of dilatation of the bronchi 
has undergone numerous changes during the 
last few years, thanks to the systematic applica- 
tion of roentgen study by means of lipiodol. 
Thus it has been found that dilatation of 
the bronchi is, as a rule, intimately associated 
with bronchopulmonary suppurations, ab- 
scesses, and pulmonary gangrene, and vice 
versa. This complex anatomo-clinical and evo- 
lutive syndrome induced American authors 
especially to differentiate a distinct morbid 
entity which is called bronchiectatic abscess. 
The observations gained during the past ten 
years by the author himself have convinced 
him that the entity is lacking in precision and 
therefore he proposes that the following three 
varieties be distinguished: (1) The abscessed 
bronchiectasis in which the abscess or the 
gangrenous focus of the lung develops in the 
form of a complication of a preéxisting bron- 
chiectasis which may be (a) acute or subacute 
and (4) chronic. The first may occur in pro- 
tracted acute bronchopneumonias, whereas the 
second is the result of the well-known classical 
picture of chronic dilatation of the bronchi. 
(2) Bronchiectasing abscess in which a more 
or less chronic gangrenous focus or abscess of 
the lung forms the preéxisting factor, the 
bronchiectasis developing secondarily as a re- 
sult of the effect of the chronic sclerogenic 
bronchopneumonic process upon the adjacent 
zones of the pulmonary tissue. (3) The bron- 
chiectatic abscess, in which abscess and bron- 
chiectasis develop simultaneously and which 
consequently may be considered as an associa- 
tion of the two. This form manifests itself 
clinically as suppurating bronchopneumonia, 
mostly lobar in type, and ends, with a few ex- 
ceptions which assume a chronic course, nearly 
always fatally. 


‘ 
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In conclusion, the author also briefly con- 
siders the various therapeutic procedures, es- 
pecially emphasizing. the value of aspiratory 
bronchoscopy which ts highly recommended.— 
i Leucutta. 


TN Davip, and Hatz, I. Simson. Post- 
| Operative massive collapse of the lung: A 
. clinical and experimental study. Brit. F. 
| SUTE., Jan., 1932, 79, 387-409. 

| The use of roentgen rays and closer clinical 
investigation have revealed an increasing num- 
ber of cases of postoperative massive collapse 
cf the lung. Illustrative cases are cited and the 
various theories of causation are discussed. 

| A series of animal experiments is described 
in which many of the conditions occurring dur- 
ing operation are produced with and without 
- the introduction of gum acacia of varying 
degrees of viscosity into a main bronchus. 
From this work it is concluded that the experi- 
mental production of massive collapse requires: 
(1) intrabronchial content of definite viscosity 
(equal to 75 per cent gum acacia); (2) abolition 
of the cough reflex, and (3) limitation of the 
respiratory movement. 

‘In an effort to prevent: the occurrence of 
postoperative collapse, it is recommended that 
nembutal be substituted for morphine and 
atropine as preoperative medication and that 
the anesthesist become proficient in the use of 
carbon dioxide in maintaining deep regular 
breathing. The application of tight dressings 
to the chest, and the occurrence of abdominal 
distention should also be prevented when pos- 
sikle. Sedative drugs should be prescribed as 
sparingly as possible in order that the bronchial 
tree may have a chance to empty itself after 
operation. 

The inhalation of 10 per cent carbon dioxide 
in oxygen at hourly intervals is of great value 
after collapse has actually occurred. When this 
method fails, bronchoscopic removal of the 
viscid substance from the bronchi must be 
resorted to.—C. L. Martin. 


Lae: E. Sur le diagnostic radiologique des 
abcès du poumon. (The roentgen diagnosis 
of pulmonary abscess.) Y. de radiol. et a’ élec- 
trol., Nov., 1931, 75, 608-614. 

The study is based on a total of 28 cases of 
pulmonary abscess observed in the medical 
clinic of Prof. Nanu-Muscel. In 19 of these the 
classical hydro-aerial image was found. In the 
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others the abscess was associated with a dif- 
fuse, more or less homogeneous opacity, oc- 
cupying a part or the entire lobe. Successive 
examinations at short intervals often revealed 
the. presence of a clearer space within the 
opacity, later leading to the hydro-aerial ap- 
pearance. Sometimes a multiplicity of the 
hydro-aeration was observed, no doubt due to 
multiple abscesses. In other instances the 
process continued to remain ‘diffuse, leading to 
an extensive suppuration. In these latter small 
multiple abscesses were found within nearly 
completely hepatized lung at the autopsy. In 
case of healing there was a gradual clearing up 
of the opacity, with formation of cicatricial, 
sclerotic tissue. In 2 instances a smal aty 
persisted, in spite of disappearance of all clini- 
cal symptoms, in the center of such sclerotic 
tissue. l 

The author emphasizes the fact that succes- 
sive roentgen examinations are indispensable 
for the study of the evolution of an abscess. 
The differential diagnosis includes in the ob- 
scure forms, interlobar pleurisy, pulmonary 
gangrene, infected bronchial dilatations, and 
rarely cancer of the lung. Within certain limits 
the roentgen examination may be used also 
for the prognostic evaluation of the pulmonary 
abscess. Thus, if the lesion is localized and sur- 
rounded by a fibrotic capsule the prognosis is 
somewhat better, whereas if the infiltration 
shows a tendency to extend the prognosis be- 
comes grave.— T. Leucutia. 


Hupson, WiiuiaM A. Lung abscess. Radiology, 
Jan., 1932, 78, 1—22. 


The first roentgenographic evidence of ab- 
scess formation is the appearance of an area of 
increased density in the region of the bronchial 
obstruction. The markings of the bronchi distal 
to the obstruction appear as radiating lines. 
Succeeding studies show extension until an 
entire lobe or more may be involved. The usual 
lung markings become obliterated; later, areas 
of decreased density may appear. It may be 
noted that at the most dependent portion of 
these areas the outline is horizontal. 

Abscess cavities are rarely surrounded by 
recognizable capsules, but appear as defects 
within boundaries of uniform density. When 
cavities communicate with a bronchus, freé ac- 
cess of air causes their fluid contents to assume 
a horizontal level. If the exact localization of 
the abscess is impossible from the plate, de- 
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pendence must be placed on the findings at 
endoscopic examination. The roentgenologist 
will be aided materially if he makes frequent 
roentgen examinations—a roentgenoscopic 
study should also be made. 

Differential diagnosis. 

Lobar pneumonia. A second plate at the end 
of twenty-four hours should serve to dif- 
ferentiate lobar pneumonia as the consolidation 
in lobar pneumonia ts usually much more rapid 
in its development than in the lung abscess. 

Massive and localized atelectasia have the 
characteristic findings of-a narrow hemithorax, 
increased density of the involved portion of the 
lung, and the narrow interspaces with the dis- 
placenfent of the mediastinal contents zoward 
the involved side, and the elevation of the 
diaphragm. 

If empyema is located adjacent to the medi- 
astinum there will be displacement of the 
mediastinal contents toward the good side, 
in contrast to no displacement of these struc- 
tures, as in lung abscess. 

A chronic lung abscess can be differentiated 
from chronic bronchiectasia by the use of 
liptodol. 

Roentgenologic aid in treatment is discussed 
and Ig case reports with 45 illustrations are 
given.— Ellsworth Johnson. 


ScHATZKI, R. Die Beweglichkeit von Osophagus 
und Magen innerhalb des Zwerchschlitzes 
beim alten Menchen. (The movability of the 
esophagus and stomach through the dia- 
phragmatic hiatus in old people.) Fortschr. 
a. d. Geb. d. Rinigenstrahlen, Feb., 1932, 45, 
177-187. 

Akerlund distinguishes three types of dia- 
phragmatic hernia: (1) the congenital type 
with short esophagus; (2) the para-esophageal 
type in which the esophagus enters the ab- 
domen opposite the hernial sac, and (3) the 
hiatus herniae in which the non-shortened 
esophagus lies within the hernial sac. The 
author examined 30 old individuals (23 men, 
7 women) between the ages of sixty-five and 
eighty-three with regard to the possible occur- 
rence of the third type. For this purpose he 
administered to the patients a thick barium 
sulphate mixture and examined them in various 
positions by trying to produce a herniation 
through increase of the abdominal pressure 
(chiefly by insufflation of the colon). In 14 
cases a displacement of the stomach upwards 
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through the diaphragmatic hiatus was found 
by simply changing the position; in 8 others by 
increasing the abdominal pressure with in- 
suffation of the colon and in the rest the find- 
ings remained negative. Thus in summarizing, 
it was found that in a total of 22 out of 30 cases, 
that is 73.3 per cent, a diaphragmatic hernia- 
tion of the stomach could be produced, indi- 
cating that acquired herniae are a rather fre- 
quent occurrence in advanced age. This no 
doubt is due to the fact that the tissues of the 
diaphragm become less elastic, that the fat 
within the hiatus undergoes atrophy and that 
thus a locus minoris resistentiae which still 
must be considered physiologic develops. The 
Åkerlund Type 1 and m herniae are encoun- 
tered only very rarely.— T. Leucutia. . 


BLACKFORD, L. Minor, and Boorn, WILLIAM 
T. Dextrocardia secondary to eventration 
of the diaphragm. F. Am. M. Ass., March 
12, 1932, 9S, 883-885. 

Dextrocardia as a part of genera] transposi- 
tion of the viscera is not uncommon. When 
dextrocardia occurs alone eventration of the 
diaphragm should be suspected, this being the 
most common cause of the condition. A case is 
reported which was diagnosed as dextrocardia 
in infancy but the eventration of the left leaf 
of the diaphragm which displaced the heart 
was not discovered until the age of sixteen. No 
symptoms were experienced from the anomaly 
and the patient lived a very active life, taking 
part in strenuous athletics. The possibility that 
subphrenic symptoms may develop or that the 
weakened diaphragm may be ruptured is con- 
sidered —F. W. Hall. 


Sparks, J. V. Pulmonary asbestosis. Radiology, 

Dec., 1931, 77, 1249-1257. 

Asbestos is a silicate combined with other 
minerals. During the manufacturing process 
workers are exposed to its dust. When pul- 
monary asbestosis once is established stopping 
exposure to dust will not arrest the progress 
of the condition. Pneumoconiosis of a char- 
acteristic variety is set up and the lungs con- 
tain golden yellow bodies which are also found 
in the sputum. The symptoms and physical 
signs are described and the clinical data and 
post-mortem findings in one case are discussed. 

The roentgen appearance is usually quite 
typical in well-advanced cases, but in early 
cases it is easily overlooked. The movements 
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of the diaphragm are limited and its outline 
is indistinct and irregular. There is clouding in 
the cogtophrenic angle which may extend along 
the costal margin to the apices. The heart out- 
line is poorly defined although clinically no dis- 
placement of heart or mediastinum is apparent. 
Occasionally small irregular calcareous de- 
_ posits about the size of calcified tubercles, but 
lsss dense, are scattered throughout lower 
zones of the chest.—El/sworth Johnson. 


LAMARQUE, L., and Berr, J. M. Formes 
, anatomo-cliniques des tumeurs médiastinäles 
| et leur sensibilité comparée aux radiations. 

, (Anatomo-clinical forms of mediastinal tu- 

"mors and comparison of their sensitity to 
radiation.) F. de radiol. et d électrol., Aug., 

1931, 75, 416-426. 

On the basis of two lymphoid tumors of the 
mediastinum, which are extensively described 
in the text some roentgenograms being used for 
illustration, the authors discuss in general the 
radiosensitivity of all mediastinal tumors. If 
the aneurysmal tumors and the simple hyper- 
trophy of the thymus are deducted, they may 
be divided into two main groups: (1) tumors 
of lymphoid nature and origin, and (11) non- 
lymphoid tumors. 

lī. Lymphoid tumors of the mediastinum. 
These may be subdivided thus: (a) Lymphoid 
tumors without modification of the blood pic- 
ture. These may be gain subdivided: (1) typi- 
cal lymphocytomas of Menétrier, also called 
lymphomas or lymphoadenomas; (2) atypi- 
cal lymphocytomas, such as lymphosarcoma, 

lymphadenoma or malignant lymphadenoma. 
= All these tumors are the most radiosensitive 
of the entire group, they virtually melting 
away following roentgen exposure so that a 
diminution in the size within eighteen hours 
after the first irradiation is not infrequent. 
($) Lymphoid tumors with modification of the 
blood picture. If the leucosarcomatosis of 
Sternberg, also called sarcoleucemia, which is 
of a purely theoretic interest and represents a 
transitory form, is deducted, one may dis- 
tinguish two main types in this group: (1) The 
mediastinal form of malignant lymphogranu- 
lomatosis, and (2) the mediastinal form of 
lymphoid leucemia. The response of malignant 
lymphogranulomatosis to radiation varies ac- 
cording to whether the lesion is.in the first or 
second stage of evolution. In the first stage 
-there is a very favorable rapid and prolonged 
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response wàile in the second stage the response 
is similar to that in generalized carcinomatosis, 
not infregvently the irradiation remaining in- 
efficacious. The acute and the pleuropulmonary 
forms likewise are more radioresistant. In the 
lymphoid leucemia the immediate response is 
remarkable, large adenopathies disappearing 
within a short time. 

u. The non-lymphoid tumors of the medi- 
astinum, These may be malignant, such as 
fibrosarcorra, round cell sarcoma, cancer of 
thymic or thyroid origin, teratoma, etc., or 
benign, such as lipoma, chondroma, fibroma, 
adenoma, and dermoid cyst. Whereas in the 
malignant forms irradiation may bring about 
a marked reduction in the size of the tumor 
(within six weeks) without complete disappear- 
ance, in the benign forms the response will be 
nil. 

It results from the above that the anatomic 
structure of the tumors of the mediastinum 
forms the fundamental element in estimating 
the radiosensitivity. The administration of the 
so-called therapeutic “test dose” which is 
recommended by several authors leads not in- 
frequently to a correct differential diagnosis. 

There can be no doubt that radiation ther- 
apy, though in the largest number of cases ad- 
mittedly of only temporary value, represents 
one of the most powerful curative or palliative 
agents in the treatment of the principal medi- 
astinal tumors. A bibliography is appended. — 
T. Leuculta. 


Mowat, W. J. The radiographic demonstration 
of the vena azygos. Brit. J. Radiol., Dec. 
1931, 45 690-692. 

During the study of films of the barium-filled 
esophagus in the routine anterior oblique-posi- 
tion, a notching was occasionally ‘ detected 
which could not be explained. After numerous 
studies it was concluded that the abnormal 
shadow must represent the end-on view of the 
horizontal portion of the vena azygos.—T. 
Leucutia. 


KauustorF, A. Ueber eine orthodiagraphische 
Herzvolumenbestimmung. (On an orthodia- 
graphic determination ‘of the heart volumé.) 
Fortschr. e. d. Geb. d. Rétgenstrahlen, pees 
1932, 45) 123-146. aa 
Moritz, Palmieri, Lysholm and Schaak 

worked out a method for the determination 

of the heart volume consisting in a plastic 
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. model of the heart constructed on the basis of 
the orthodiagraphic findings. This method has 
the great advantage that it permits the estima- 
tion of the form and position of the heart, but 
it consumes considerable time and therefore is 
unpractical. Rohrer introduced a new method 
based on the principle that the volume of any 
body of a given form is the product of the sur- 
face area of its parallel projection multiplied 
by the middle linear extension in the projected 
direction. In the heart, the surface area cor- 
responds to the sagittal orthodiagram while 
the middle linear diameter must be determined 
indirectly. If the organ is considered as an ap- 
proximate paraboloid, the middle linear di- 
ameter, may be obtained by multiplying the 
constant (0.59 for the paraboloid) with the 
sagittal diameter of the heart as measured in 
the lateral projection. By making the necessary 
corrections for the heart model (constant 
=0.63), the following formula is established: 
heart volume =0.63 Xsurface area maximum 
sagittal diameter. 

The author has arrived at the formula of 
Rohrer in an entirely different way. He con- 
sidered the heart as a mathematical body oc- 
cupying a position between an ellipsoid and a 
paraboloid, and by mathematical calculation 
he deducted the same formula by likewise 
taking the constant as 0.63. On the basis of 
numerous anatomic specimens he found that 
the volume of the heart is independent of the 
position of the heart, the source of error in the 
individual cases amounting to only about 5 per 
‘cent. He then determined the normal values 
for the volume of the heart in adults, arriving 
at the conclusion that this value is dependent 
only on the body weight, being its linear func- 
tion. The heart quotient was determined by 
dividing the heart volume expressed in cubic 
centimeters by the weight expressed in kilo- 
‘grams, and it was found that a quotient below 
.8 in men and 7 in women indicates a small 
heart, while a quotient over 11 indicates a large 
heart. The heart volume in women is, on an 
average, 75 c.c. smaller than in men. This differ- 
ence is explained on the basis of reduced 
metabolism and of lessened function of the 
circulatory apparatus. There is no parallelism 
between the heart volume and the surface area 
of the orthodiagram. With like volume a diver- 
gence as high as 20 per cent may be encoun- 
tered in the value of the surface area. . 


The knowledge of the heart quotiert is im- 
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portant inasmuch as it gives information con- 
cerning the size of the heart and in pathologi- 
cal conditions it aids in the differential diag- 
nosis of borderline cases. It is interesting that 
the normal heart responds to excessive labor 
with marked decrease in its volume, while the 
pathological heart shows a tendency towards 
increase.—T. Leucutia. ; 


ZDANSKY, Ericu. Zur Kritik der Kreuzfuchs- 
schen Aortenmessung. (On the critique of 
the Kreuzfuchs aortic measurement.) Fort- 
schr. a. d. Geb. d. Ronigenstrahlen, Jan., 1932, 
45,4045. 

In 1920 Kreuzfuchs recommended for the 
roentgen mensuration of the aorta the contrast 
filling of the esophagus and the measurement 
of the distance of the most prominent point of 
the left aortic knob from the most prominent | 
point of the so-called aortic bed, as evidenced 
by the pressure of the aorta on the barium 
filled esophagus. It is admitted that the di- 
mension so obtained is a little too wide due to 
the fact that the esophageal wall is included 
in the aortic image. However, since the thick- 
ness of the wall of the esophagus is only about 
2 mm. the error may be considered negligible. 

Several authors have criticized the value of 
the above method and this no doubt is re- 
sponsible for its not very widespread practical 
application. The author analyzes the method 
from the standpoint of (1) its accuracy; (2) 
its practical application, and (3) its technical 
applicability, and arrives at the conclusion 
that with certain precautions, most of the 
sources of error can be eliminated. Only in pure 
mitral vitium and in certain processes with 
displacement of the mediastinum, esophagus 
and aorta is the method unreliable—T. 
Leucutta. 


Herscuer, Haret, and Frain. Communica- 
tion entre |’artére pulmonaire et une ectasie 
„de l’aorte ascendante. (Communication be- 
tween the pulmonary artery and an ectasia 
of the ascending aorta.) Bull. et mém. Soc. 

de radiol. méd. de France, Nov., 1931, 79, 
445-448. 

The authors observed a case of rupture of an 
aneurysm of the ascending aorta into the pul- 
monary artery. The roentgenoscopic as well as 
the roentgenographic examination revealed a - 
butterfly-like shadow of the median portions of 
the lungs, the heart silhouette in the postero- 
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. anterior view appearing almost completely ob- 
scured. In the left anterior oblique position no 
' prominence of the left auricle was noted. As a 
whole, there was a notable augmentation” of 
the cavities of the heart, especially of the right 
auricle and right ventricle, and there was- a 
slight prominence of the median arch at the 
left border. Inasmuch as the clinical diagnosis 
‘was that of a pulmonary stenosis, this could 
not be contradicted on the basis of the roentgen 
findings. The patient later died with pro- 
nounced asphyctic phenomena and at post 
mortem examination spontaneous rupture of 
.an aneurysm of the ascending aorta into the 
pulmonary artery was found. 
A communication between the aorta and 
pulmonary artery whether it be congenital or 


i acquired is quite rare. Bonte, in 1929, was able > 


‘to collect in his thesis 32 cases. According to 
i Sibson aortic pulmonary communication is en- 
‘countered in 8 per cent of all aneurysms. 

It is concluded that the roentgenologic 
: symptomatology varies. There are no char- 
‘acteristic diagnostic signs, whether the aneu- 
‘rysm is actually demonstrated or an enlarge- 
.ment of the right ventricle is the only mani- 
, festation.—T. Leucutia. ee 


f 


Ravina, A., Source, A., and BENzAQUEN, 
L. L’angiographie et l’angiopneumographie. 
(Angiography and angiopneumography.) 
Presse méd., Feb. 20, 1932, 0, 287-291. 

For the last few weeks the authors have car- 
ried out a series of experiments in animals 
(especially dogs) for the visualization of the 

‘arterial system. Sodium iodide, abrodil and 

‘tenebril were used as opaque media. The sub- 

stance was first injected directly into the right 

‘ventricle and later, by means of a sound which 

was introduced from the veins of the neck, 

either into the right auricle or right ventricle. 

‘It is too soon as yet to form definite conclusions 

‘but it seems that the method has some value 

in the study of certain physiologic phenomena 

of the circulatory system.—T. Leucutia. 


EDGERLY, E. T., and Serman, H. A. Pneumo- 

' thorax; a clinical and roentgenologic con- 

| sideration. Radiology, Det 1931577, 12077 
1269. 


The object of this paper is to present varil- 
bus findings in the human chest in connection 
with the presence of air in the pleural cavity, 
especially as observed in cases of pulmonary 
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tuberculosis. One is impressed with the neces- 
sity för adequate roentgenoscopic and roent- 
genogtaphic examinations in the selection of 
cases and the application and control of col- 
lapse therapy. For the proper correlation of the 
roentgen findings, the physical examination, 
and the’.clinical course, absolute cooperation 
between“ clinician and roentgenologist is es- 
sential. Indications for artificial pneumothorax 
are given.—El/sworth Johnson. 


ere ABDOMEN 


Reyno.tps, G. S. The response of the gastro- 
intestinal tract to external electric stimula- 
tion. Radiology, Dec., 1931, 77, 1276-1280. 


In the treatment of chronic constipation it 
was felt that valuable information could be 
secured by roentgenoscopic observations of the 
stomach and colon while they were under elec- 
tric stimulation. Electric stimulation of the 
external abdominal muscles over the barium- 
filled stomach did not produce, during the time 
of roentgenoscopic observation, any consistent 
or specific changes in gastric tone or peristalsis. 
Relatively large amounts of current seemed to 
decrease. peristalsis, while smaller amounts of 
current’ séérned occasionally somewhat to in- 
crease gastric peristalsis. Electric stimulation 
over the barium-filled colon produced the. fol- 
lowing changes: Ascent and descent of colonic 
flexurés and transverse colon; secondary to 
this ascent and descent of the colon, an alter- 
nate lengthening and shortening of ‘the colon 
occurred; a certain amount of massage effect 
on the colon was noted. ‘The experiments em- 
phasized the great value of electric stimulation 
in developing the abdominal muscles. These 
conclusions are based on the immediate effects 
of electric stimulation of the gastrointestinal 
tract and-do not necessarily. carry any implica- 
tions as to the results obtainable in a series of 
treatments.—E//sworth Johnson. 


WauzeL, P. Zur réntgenologischen Beurteilung 
des Situs | inversus viscerum totalis. (On the 
roentgen diagnosis of situs inversus viscerum 
totalis.) Fortschr. a. d. Geb. d. Rontgensirah- 
len, Feb., 1932, 45, 157-159. 

The author briefly describes a case which 
came to operation with symptoms of acute ap- 
pendicitis. The information gained from the 
patient that his heart lay on the right side led 
the author to suspect, situs inversus viscerum 
totalis and therefore he made the incision on 
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the left side. Following recovery, the patient 
had several roentgen examinations and the 
diagnosis of situs inversus viscerum totalis was 
confirmed. A left-sided appendix is encountered 
also in mesenterium ileocoecale commune, in 
left-sided position of the colon, !etc.—T. 
Leucutta. 

i 

PIoT, ÉTIENNE, GOUBERT, pen and 

PICARDA. Diagnostic radiologique des péri- 

viscérites. (Roentgen diagnosis of , perivis- 

cerites.) F. de radiol. et d’electrol’, Dec., 

1931, 75, 671-679. 

Perivisceritis necessitates a careful study on 
the part of the roentgenologist. Since ad- 
hesiong can be detected only by indirect signs 
which vary according to the site of the lesion, 
a systematic examination of the entire gastro- 
intestinal tract is always indicated. The bulk 
of information is gained through roentgeno- 
scopic study, roentgenograms being made only 
for confirmation. It is often advisable to repeat 
the examination several times. 

The author briefly describes the more usual 
roentgen findings in perigastritis, periduodeni- 
tis, perijejunitis, peri-ileitis and pericolitis. If 
from the beginning an obstruction of the small 
intestine is suspected, he advises a special 
technique which is as follows: The patient is 
placed without preparation on the roentgeno- 
scopic table: and examined in dorsal, lateral, 
semi-inclined, etc., position, for the demon- 
stration of gaseous distention of the loops of the 
small intestine. Then a tablespoonful of barium 
(emulsified in paraffin oil) is administered and 
its passage carefully observed. The patient is 
left on the roentgenoscopic table during the 
passage of the barium through the entire small 
intestine and examination made at repeated 
intervals. To prevent eventual radiodermatitis 
more penetrating rays with 2 mm. Al filter and 
very small diaphragms are used, the position 
being varied frequently. The procedure may 
be applied even in case of complete stenosis 
without too much risk to the patient—T. 
Leucutia. 


Drey. Die Bedeutung des Absaugens des 
Mageninhaltes fir die Darstellung des 
Schleimhautbildes. (The significance of the 
aspiration of the gastric content for the 
visualization of the mucosal relief.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen, Feb., 1932, 25, 
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The author advises that the contents of an 
empty stomach be aspirated before proceeding 
to a roentgen examination for the demonstra- 
tion of the gastric folds. Such a procedure, es- 
pecially in the cases with retention, by remov- 
ing the disturbing secretion and food remnants, 
permits a better demonstration of the mucosal 
relief. In cases of suspected ulcer, the examina- 
tion is repeated after atropine administration 
for a period of six weeks. By paying attention 
to these factors, the author was able to in- 
crease the correctness of his diagnoses of gas- 
tric conditions by about 30 per cent. Nine cases 
are briefly reported and illustrated with several 
roentgenograms to prove the value of the 
method.—T. Leucutia. 


SANDERA, Ropert. Kombinierte Kontrast- 
darstellung des Canalis egestorius. (Com- 
bined contrast demonstration of the canalis 
egestorius.) Fortschr. a. d. Geb. d. Röntgen- 


strahlen, Jan., 1932, 45, 57-73. 

The canalis egestorius merits greater roent- 
gen attention for several reasons: First, it 
forms more often the seat of lesions than the 
rest of the stomach; second, the ulcers occurring 
in this region are more apt to undergo car- 
cinomatous degeneration; third, the simple 
ulcers, because of the greater motility of this 
part of the.stomach, are apt to show a more 
chronic course, and fourth, lesions associated 
with transmission through the lymphatic sys- 
tem (originating from the pancreas, duodenal 
bulb, gall-bladder, transverse colon, etc.) are 
more apt to produce certain deforming changes 
of the canalis. Several methods have been advo- 
cated for the study of this important portion 
of the stomach, but the author believes that the 
so-called combined method is the best. This 
consists in the use of barium sulphate, um- 
brathor and air. First 350 c.c. of the usual 
baryt suspension is administered, the water 
content of the suspension being changed ac- 
cording to indications and a certain amount of 
sodium bicarbonate being added to neutralize 
the acidity of the stomach (1 to 2 gm. for 
anacid or subacid and 2 to 4.gm. for hyperacid 
or normal stomach). Following completion of 
the examination with the barium filling, the 
umbrathor is injected under a very mild pres- 
sure. The prior neutralization of the acidity of 
the stomach allows the better adherence of the 
umbrathor. If the information gained is still 
unsatisfactory, air is injected finally under a 
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pressure not exceeding 50 to 100 mm. on a - 


‘Recklinghausen manometer. It must be men- 
‘tioned. that both the umbrathor and air are 
injected by means of a sound, either in tke 
erect or the recumbent (left lateral) position. 

The method is of value especially in demon- 
strating adhesions around the canalis egest- 
ortus, which may manifest themselves as 
‘transverse folds on the posterior wall of the 
‘canalis, or as annular folds, or finally as flat- 
tening of the lesser curvature, excentric dis- 
tentions towards the adherent part, displace- 
ment of the pylorus and bulb, etc. Small local- 
ized infiltrations of the walls, whether of ul- 
‘cerous or neoplastic nature, may also be demon- 
‘strated. Despite its great value, the procedure 
‘1s advocated only as auxiliary to the wel- 
known routine methods of examination.— T. 
Leucutia. 
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| intestinal tract. Brit. J. Radiol., Feb. 


}O’SuLiivan, Jonn. Some recent developments 
| in the radiological examination of the gastro- 
» 1932, 

5, 97-106. 
As the author states, the purpose of this 


varticle is to draw attention to refinements that 
‘have been evolved in the roentgen study of the 


gastrointestinal tract within recent years. 
These developments fall under two heads: (1) 
a detailed study of the mucous membrane and 
(2) the employment of snapshot instantaneous 
photography, this latter being especially ap- 


‘plied to the study of the esophagus and the 


duodenum. 

In the following the appearance of the mu- 
cosal relief in the norma] and in various patko- 
logical conditions is discussed. A special chapter 
is reserved for gastritis with its three types 


' (atrophic, hypertrophic and granular type), tor 
: the gastric ulcer and neoplasm, the value of 


the method in the diagnosis of early malignant 
changes being especially emphasized,.and Zor 


` the study of the arrangement of the mucosal 


' folds in the duodenum. In the large intestine 
' the relative value of the barium meal, of the 


suspension enema, combination of air and 


. barium filling and the relief method of -ex- 


amination is considered. The article is well 


- illustrated.—T. Leucutia. 
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KADRNKA, SILVIJE. Étude des muqueuses di- 
gestives par des colloïdes opaques. Imprég- 
nation dela muqueuse du gros intestin avec 
de Pumbrathor. (Study of the digestive mu- 
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cosa by means of opaque colloids. Impregna- 
tion. of the mucosa of the large intestine 
with umbrathor.) F. de radiol. et d électrol., 


Nov., 1931, 75, 585—607. i 


In ‘das article the author deals extensively 
with the roentgen examination of the colon by 
means of umbrathor, using numerous very 
beautiful roentgenograms for illustration. 

The method of examination is as follows: 
The previous evening the patient takes a mild 
purgative (castor oil) and partakes of a supper 
consisting only of liquid food with exclusion of 
fruits and vegetables. The morning of the ex- 
amination two lukewarm enemas (14 liters) 
are given with one hour interval and the ex- 
amination is made on an empty stomach, usu- 
ally 45 to 60 minutes.after the last enema. The 
umbrathor is injected with a 200 c.c. syringe 
which is attached to an enema tube, the amount 
varying from 100 c.c. for children to 200 c.c. 
in adults. To insure a uniform coating of the 
mucosa of the bowel the patient is laid in 
various successive positions (left side during 
passage in the sigmoid and descending colon, 
knee-chest or Trendelenburg position during 
passage in the splenic flexure and transverse 
colon and right lateral position during the 
passage through the hepatic flexure and ascend- 
ing colon) and the injection is made very slowly 
(from 5 to 10 minutes). If a check-up examina- 
tion reveals that a good coating has not resulted 
the bowel lumen is distended by additional in- 
jection of umbrathor diluted with 4, 4 or 4 
amount of distilled water, the total injection 
never exceeding 350 c.c. umbrathor or 600 c.c. 
fluid. In some instances it 1s necessary to apply 
manipulation to hasten the passage of the um- 
brathor through certain parts of the bowel. 
After a uniform distribution of the umbrathor 
is obtained, roentgenograms are taken and the 
bowel evacuated. Following this,- air is in- 
suffated under roentgenoscopic control, being 
careful to proceed very gently. Here again the 
patient is laid in various positions to insure a 
better passage of the air. 

After discussing in detail the normal appear- 
ance of the colon, both with the collapsed and 


-distended lumen, the author describes the 


findings in 13 cases of pathologic colons to 
prove the value of the method. The opinion is 
expressed that as a whole the method is superior 
to that of the barium enema. The opaque layer 
because of its chemical ad- 
herence, produces a more uniform coating of 
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the colonic mucosa with increase in the degree 
of opacity. Moreover the umbrathor, inasmuch 
as its impregnation depends on the amount of 
secretion of the bowel mucosa, gives additional 
information with regard to the function of the 
bowel. Thus in a subacute hypertrophic colitis, 
the opaque layer is not only inforced due to 
enlargement of the mucosal folds but is at the 
same time thickened due to increased secre- 
tion (which leads to increased precipitation of 
the umbrathor). On the other hand, in atrophic 
sclerotic colitis impregnation of the mucosa is 
obtained only with great difficulty or not at 
all, due to the fact that the secretion of the 
bowel mucosa is entirely absent or at least 
qualitatively changed from that of the normal. 
In deep-seated lesions (stenosis, penetrating 
ulcers) the after injection of air, leading to dis- 
tention of the lumen, will aid in estimating the 
various form changes. Of course numerous er- 
rors of interpretation may occur, especially if 
the technique is not carried out properly. But 
a repetition of the examination in such in- 
stances will as a rule help to arrive at the cor- 
rect diagnosis. The conclusion is reached that 
the method is of great practical importance. 
Its chief advantage is-that, as stated above, 
in addition to the morphologic changes, it 
gives information concerning the functional 
disturbances of the colonic mucosa. A bibliog- 
raphy of 22 references is appended.—T. 
Leucutia. 


GILBERT, R., and Kaprnxa, S. L’examen de la 
muqueuse des voies digestives au moyen de 
Vumbrathor. (Examination of the mucosa 
of the digestive tract by means of um- 
brathor.) Bull. et mém. Soc. de radiol. méd. 
de France, March, 1931, 79, 101—104. 


In making a comparative study between the 
effect of barium and umbrathor on the visual- 
ization of the mucosal relief, the authors found 
that the latter is of greater value in all parts of 
the intestinal tract in which it can be associ- 
ated with the insufflation of air (pneumo- 
gastrography, pneumo-appendicography, etc.). 

In the present article the appearance of the 
mucosal folds in the normal, in chronic hyper- 
trophic colitis, ulcerous colitis, tuberculosis, 
and tumefactions, is briefly discussed.—T. 
Leucutta. 


Correnot, CHÉRIGIÉ, Le Sauce, and MEYER- 
Ovr. Exploration radiologique du tube 
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digestif au moyen de sels de thorium. (Roent- 

gen exploration of the digestive tract by 

means of thorium salts.) Bull. et mém. Soc. 

de radtol. méd. de France, Oct., 1931, 79, 

376-380. ` 

Thorium salts form good opaque media be- 
cause of the very high atomic weight of the 
thorium (232.15). Kalkbrenner was the first 
to recommend the use of thorium dioxide 
(known as umbrathor), which since then has 
been endorsed by many other investigators. 
The flocculation of this substance on the sur- 
face of the mucosa of the gastrointestinal tract 
is explained by the fact that the secretion of the 
bowel neutralizes the electric charge of the col- 
loid, thus leading to precipitation. A more 
minute study of the problem, however, shows 
that such a conception may lead to many 
errors. Thus, the flocculation of a colloid does” 
not always follow the rule of the equimolecular 
proportions. Umbrathor, for example, is floc- 
culated by small quantities of water of mini- 
mum alkalinity. Furthermore, the flocculation 
comprises three stages: (1) the stage of micellar 
enlargement which is visible only ultramicro- 
scopically; (2) the stage of micellar agglomera- 
tion which is demonstrable nephelometrically, 
and (3) the stage of total separation of the 
agglomerated micellae from the intermicellar 
fluid. This latter is the only one demonstrable 
roentgenologically and to the unaided eye. In- 
asmuch as it may assume the most unusual 
aspects, numerous errors of interpretation may 
occur. For this reason, the authors recently 
have completely abandoned the use of the 
colloidal contrast media and they have pre- 
pared some new preparations which are of a 
crystalloid character. These preparations con- 
tain chiefly thorium dioxide, ThOs, and the in- 
soluble phosphate salts of thorium (PO,)«Ths 
and (PO,)sTh HHO. They possess increased 
roentgen opacity, very marked adherence, con- 
siderable power of diffusion, perfect stability 
absolute atoxicity and practically no pharma- 
codynamic or radioactive effect. Especially 
three products proved of value: (1) For the 
examination of the gastric mucosa the so-called 
mucothor is used, which contains thorium 
dioxide, 10 gm., mineral excipient, 5 gm. and 
sodium bicarbonate, 3 gm. The product is a 
slightly saline white powder. It is intimately 
mixed with the yolk of an egg and administered 
in this form to the patient. The sodium bi- 
carbonate is added in order to produce a slight 
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distention of the stomach by the CO, which is 
liberated by the-action of the gastric acid. The 
patient. ig placed in various positions until 
a good impregnation of the mucosal folds is ob- 
tained. (2) For the total opacification of the 
stomach, pulvothor is used, which contains 
thorium phosphate, go gm., mineral excipient, 


35 gm. and powdered gum, 35 gm. This product 


is mixed with water and well shaken until a 
gum-like emulsion is obtained. (3) For the 
opacification of the intestine a special pulvothor 
is used which contains thorium phosphate, 80 
gm., mineral excipient, 70 gm. and sodium 
sulphate, § gm. This product also is supplied 
in the form of a powder but non-sugared milk 
instead of water is used for its dilution. 

The conclusion is reached that thorium salts 
‘are of great value in the roentgen examination 
of the gastrointestinal tract and that the 
crystalloid forms give the best results in the 
‘visualization of the mucosal relief—T. Leu- 
cutia. 


Dwyer, Maurice F. Gastric tumors. Radi- 
' ology, Jan., 1932, 78, 80-87. 

Approximately Io per cent of patients con- 
sult a physician on account of gastric symptoms 
and only 15 per cent of these have organic 
lesions in: the stomach or duodenum to account 
‘for their symptoms. A gastric tumor occurred 
‘In 3.2 per cent of the patients in which 111 
= igastric cancers, 3 benign tumors, 1 hair-ball 
‘and 2 cases of gastric syphilis were found. 

The roentgenologist seldom fails to- diagnose 

gastric cancer, yet, the majority of gastric 
cancers are far advanced at the time of diag- 
‘nosis. A patient who gives a history of chronic 
dyspepsia and whose gastric secretions show 
the presence of free hydrochloric acid may have 
| a cancer of the stomach. In the author’s series 
‘of patients with gastric carcinoma, 38 per cent 
! gave a history of dyspepsia averaging ten 
.years. Seventy per cent of these had free 
hydrochloric acid in the gastric contents. A 
‘benign tumor of the stomach, although rare, 
i may be the cause of an atypical gastrointestinal 
complaint, anemia, loss of weight, and weak- 
' ness. The value of careful palpation of the 
_ partially filled stomach during roentgenoscopy 
'cannot be emphasized too strongly. It is in- 
' advisable to diagnose inoperable carcinoma 
ifrom palpation and the roentgenologic ex- 
‘amination alone. The patient should be given 
ı the benefit of exploration unless there are skin 
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metastases or fluid in the peritoneal cavity.— 
Ellsworth Fohnson. 


BrooksHEr, W. R., Jr. Linitis plastica. Radi- 

ology, Dec., 1931, 77, 1176-1194. 

The literature is reviewed and the pathology 
described in considerable detail. The term 
“linitis plastica” is worthy of retention as de- 
scriptive of the gross deformity, but, from the 
pathologic viewpoint, the classification of 
Dwight as either fibromatosis or carcinoma, 
diffuse or local in its extent, is considered more 
suitable. It is evident from the work of Thomp- 
gon and Graham that fibromatosis, whatever 
the histological diagnosis, may occur without 
the presence of cancer.—F. J. L. Cilley. © 


Tescuenporr, Hans J. Beitrag zur Relief- 
diagnostik des Dickdarms. (Contribution to 
the relief diagnosis of the colon.) Fortschr. 
a. d. Geb. d. Rae RALE Jan., 1932, 45, 
46-56. 

The following method is used: After the 
preparation of the patient, a routine barium 
enema is applied in supine position. Then the 
enema is evacuated and roentgenograms of the 
mucosa] relief are made with localization to 
that particular area. In case of stenosis, or 
suspicion of stenosis, of the bowel lumen, in- 
flation with air is added. Barium sulphate (350 
grams in 1000 c.c. water) is used as the con- 
trast medium. It is concluded that the method 
is of great practica] value. The appearance of 
the mucosal relief in the normal, in colitis, in 
carcinomatous changes and especially in in- 
testinal polyps is described in detail and illus- 
trated with numerous roentgenograms. The 
possible sources of error are also considered.— 
T. Leucutta. 


PEenpvERGRASS, R. C. The roentgen diagnosis of 
duodenal diverticula. Radiology, Dec., 1931, 
17, 1216-1229, 


An increasing number of cases is being re- 
ported, the frequency varying from 0.§ to 5 
per cent. Odgers classified duodenal diverticula 
into (1) primary pouches confined to the duo- 
denum beyond the first portion arising with- 
out any coincident pathology; (2) secondary 
pouches occurring only in the first part and due 
to chronic duodenal ulcer or traction from ad- 
hesive bands, and (3) Vaterine pouches. The 
roentgenologic diagnosis of duodenal divertic- 
ula 1s discussed with reference to: (a) media 
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used; (2) roentgenoscopy; (c) roentgenography; 
(d) suggestive roentgen findings such as a more 
or less spherical shadow in or near the con- 
cavity.of the duodenal shadow separate from 
the duodenum, yet in definite relation to it, 
persistence of shadow after clearance of stom- 
ach, movability of the shadow about a fixed 
point, usually no tenderness coincident with 
shadow; (¢) types of diverticula with varia- 
tions in roentgen appearance. The primary 
type is rounded, ovoid or funnel-shaped, rarely 
tubular; the secondary type has many varia- 
tions in shape and is irregular and pointed in 
outline; (f) differential diagnosis from barrum- 
filled structures such as ulcer craters, redun- 
danciesp traction pouches, etc., as well as 
shadows other than barium such as gallstanes, 
renal calculi, calcified glands, etc.—El/sworth 
Johnson. 


GUTMANN, RenE-A. A propos de l’ulcére duo- 
dénal de face. (Apropos of duodenal ulcer en 
face.) Bull. et mém. Soc. de radiol. méd. de 
France, Oct., 1931, 79, 368-371. 


The author discusses several diagnostic points 
of the duodenal ulcer en face. (1) From the 
topographical point of view, there is marked 
variation between the operative and roentgen 
findings, nearly all duodenal ulcers appearing 
at operation en face, whereas roentgenologically 
they are situated chiefly on a border. According 
to the author, this is due to the fact that the 
niche, which as a rule sits en face, remains un- 
recognized and that the pseudo-diverticular 
deformity produced secondarily on the border 
is diagnosed. Contrary to what was heretofore 
believed duodenal ulcer en face represents the 
most frequent and most important type of all 
ulcers of the bulb. (2) There is also a great 
difference in the morphological appearance of 
the ulcer at roentgen examination and on the 
operative table. Thus the most extraordinary 
forms (coral, orchid, maltese cross, butterfly, 
tube-shaped, etc.) may appear on the roent- 
genograms, whereas at operation the ulcer is 
nearly always found to be smooth with very 
little deformity around it. Akerlund thought 
that the manifold roentgen appearance was 
due to edema of the mucosal and submucosal 
tissues. The author entirely endorses this 
opinion with the addition that submucous 
edema is the rule in all duodenal ulcers, spasms 
appearing quite rarely. If the edema is annular, 
it may appear in the form of a halo in the 
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roentgenogram. (3) The acceptance of the no- 
tion of intrabulbar edema precludes the use of 
compression as so often advocated. (4) Inas- 
much as most duodenal ulcers do not appear at 
roentgenoscopic examination, the taking of 
serial roentgenograms is of prime importance. 
—T. Leucutta. 


Barcen, J. A., and WEBER, H. M. Clinical and 
roentgenologic aspects of chronic ulcerative 
colitis. Radiology, Dec., 1931, 77, 1153-1157. 
The organism of immediate etiologic signifi- 

cance in chronic ulcerative colitis is the strep- 
tococcus. The underlying. lesions are large 
shaggy ulcers with intervening strips or islands 
of mucosa. These islands are granular in ap- 
pearance, bleed easily, and the diffuse inflam- 
mation of the wall results in narrowing of the 
lumen. The diffuse nature of the disease which 
involves all coats of the intestinal wall pro- 
duces a characteristic picture. In about 20 per 
cent the disease is confined to the rectum and 
if the disease is of short duration there may 
be no roentgenologic evidence or the only sign 
may be that of extreme hyperirritability. Later 
in the disease the ampulla is markedly nar- 
rowed and exhibits a series of coarse linear 
striations. As the disease progresses, thicken- 
ing of the wall takes place as do contraction 
and shortening of the bowel. From a soft 
pliable, thin-walled, gently winding and twist- 
ing tube, the colon becomes a thick-walled, 
hard, inflexible, stiff straight pipe with a smal] 
lumen. Occasionally one or several contracted 
areas give the bowel the appearance of “‘a string 
of sausages.” If destruction of the mucous 
membrane is superficial, the contour of the 
lumen of bowel may be smooth or feathery and 
moth-eaten; if the ulcerations are deep the 
contour is rough and many niche-like projec- 
tions are seen. Very rarely there are localized 
areas of chronic ulcerative colitis with invelve- 
ment of distal segments and rectum.—Ei/s- 
worth ‘Fohnson. 


AUBOURG, PauL. Examen radiologique de 26 
caeco-sigmoidostomies. (Roentgen examina- 
tion of 26 ceco-sigmoidostomies.) Presse 
méd., Jan. 23, 1932, gO, 125-127. 

The author was able to collect a series of 26 
cases in which a ceco-sigmoidostomy had been 
performed for various reasons, the clinical 
symptomatology always being dominated by a 
chronic intestinal stasis. A re-examination by 
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means of opaque meal and opaque enema at 
different intervals following the operation led 
to some interesting observations. In 21 of the 
cases the operative results were excellerit and 
the roentgen examination was made merely as 
a check-up; in the other 5 the operations led to 
no result and therefore the purpose of the 
roentgen examination was to.determine the 
exact nature of the pathologic condition. In 
injecting the opaque enema it was found. that 
this had entered in all cases both the left colon 
and the right colon (through the ceco-sig- 
moidostomy) simultaneously, giving the ap- 
pearance of a Y. The opaque meal demon- 
strated, however, that only one-tenth of the 
substance had passed through the ceco-sig- 
moidostomy, the remaining nine-tenths hav- 
ing been eliminated through the usual route. It 
is probable that in the 21 cases in which excel- 
lent clinical results were obtained the ceco- 
igigmoidostomy led to a good drainage of the 
‘secretion of the cecal fluid and that this was 
‘responsible for the disappearance of the symp- 
‘toms. In the § cases in which no improvement 
was obtained, the roentgen examination re- 
vealed a rather large number of gas pockets in 
the colon, especially in the hepatic and splenic 
flexures. It is probable that this accumulation 
of gas which clinically has produced quite 
isevere spastic crises, is similar to that observed 
in pneumocoly and aerocoly and therefore the 
‘author proposes the name of hyperpneumocoly. 
iA study of the time of evacuation revealed that 
in the 21 favorable cases the stasis was. reduced 
jor entirely disappeared, whereas in the 5 un- 
‘favorable cases it continued uninfluenced.— 


iT. Leucutia. 


Amé, Paur. L’exploration radiologique des 
voies biliaires à Paide du lipiodol, dans le 
pancréatites. (Roentgen exploration of the 
biliary paths with the aid of lipiodol in pan- 
' creatites.) 7. de radiol. et d électrol., Dec., 
` 1931, 75, 680-684. 

The injection of biliary fistulae by means of 
lipiodol following operation in pancreatitis 
(cholecystostomy in 2 cases and drainage of 
‘the choledochus after cholecystectomy in one 
case) proved of certain diagnostic value in out- 
ining the biliary passages. It is interesting, 
‘however, that the opaque substance, after 
‘filling the gall-bladder and the cystic duct, 
contrary to what one would expect, re-de- 
scended into the hepatic duct and its three 
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branches and only after filling these passed 
through the ampulla of vater into the duo- 
denum. The. progression of the ltpiodol con- 
tinued even, when there was no pressure applied 
to the syringe. The procedure was found to be 
entirely painless and without danger. The 
article includes some very illustrative roent- 
genograms of the biliary passages.—T. Leucutia. 


SILVERMAN, DANIEL N. Spontaneous elimina- 
tioh of intestine with temporary recovery: 
report of a case. Radiology, Dec., 1931, 77, 
1208-1215. 


The author reviews the literature briefly and 
describes.in great detail the case of a woman 
past middle life in which two separate segments 
of the intestine were passed by rectum at dif- 
ferent times.—E£. J. L. Cilley. 


Erman, ROBERT, and GRAHAM, EVARTS A. 
The pathogenesis of the “strawberry” gall- 
bladder. (Cholesterosis of the gallbladder.) 
Arch. Surg., Jan., 1932, 24, 14-22. 
Moynihan, in 1909, first called attention to 

small yellowish spots like sand or grit on the 

mucosa of the gallbladder. MacCarty, because 
of the appearance of the organ in these cases, 


-used the descriptive term of “strawberry” gall- 
. bladder, while Lichtwitz in 1914, was the first 


to observe that the small yellow deposits were 
cholesterol. Boyd published the first detailed 
study of the pathology. of this remarkable con- 
dition. For a time its existence was generally 
overlooked, but in: recent years it has become 
more generally known and is now claimed to 
comprise about one-fifth of all types of diseased. 
gallbladders removed at operation. 

Aschoff was apparently the first to maintain 
that cholesterol is normally taken up by the 
wall of the gallbladder from the bile. The 
theory has been generally adopted that. the ex- 
tensive cholesterol deposits found in the 
“strawberry” gallbladder are the result of a dis- 
turbance in the normal absorbing power of 
the gallbladder for this substance. In contrast 
to this view, evidence has been obtained in a 
series of experiments in the laboratory of the 
authors that seem to show: (1) the gallbladder 
does not absorb cholesterol; (2) it has the power 
of excreting cholesterol, and (3) inflammation 
may accelerate this excretion. 

In support of these contentions the follow- 
ing experiments were. conducted. 1. When the 
gallbladder was isolated by ligature of the 
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cystic duct, the bile therein after a sojourn of 
from two to sixteen days came to contain a 
larger amount of cholesterol in all but one of 
nine experiments. 2. Experiments designed 
to compare bile subjected to gallbladder in- 
fluence with that flowing directly from the liver, 
in the same dog, showed a much greater con- 
centration of cholesterol in the former even 
when one corrected for the inspissating effect 
of the gallbladder. 3. Analyses of “white” bile, 
a product obtained from the isolated bile ducts, 
showed the presence of cholesterol, which sug- 
gests that the entire biliary tract is able to 
secrete this substance. 4. Comparative analyses 
of gallbladder and hepatic bile from the same 
source {human as well as canine) showed that 
the cholesterol content of the former is much 
greater than can be accounted for by concen- 
tration of the bile. 

The authors, in addition, show that infection 
is the factor of major importance in the patho- 
genesis of the “strawberry” gallbladder —Karl 
Kornblum. 


GYNECOLOGY AND OBSTETRICS 


Macpona.p, Corin. Some aspects of obstetri- 
cal radiography. M. J. Australia, March 19, 
1932, 7, 398-406. 

The author presents a comprehensive ex- 
position of the employment of the roentgen 
ray in obstetrics. He states: (1) so far there is 
no evidence to prove that diagnostic roentgeno- 
graphy during pregnancy is harmful; (2) pelvic 
radiation treatment prior to conception is 
harmless so far as the health and development 
of subsequent children are concerned; (3) radia- 
tion therapy of a growing embryo in utero, if 
large intensities of exposure are employed, is 
likely to result in the birth of a defective child, 
and (4) irradiation as a means of temporary 
sterilization or abortion does not appear to be 
dependable. Five methods of examination are 
discussed fully. Pneumoperitoneum has fallen 
out of favor as a roentgenographic procedure 
due to cardiac and diaphragmatic embarrass- 
ments. The lipiodol injection originated by 
Heuser is stated not to have been attended 
with the favorable results reported by him in 
the hands of other workers. The use of gall- 
bladder dye advocated by Albano should be 
taken “cum grano salis.” Unaided roentgeno- 
graphy is the most practical and valuable 
method at the present time. The general 
opinion is that fetal structures are visualized 
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with certainty only after the eighteenth week 
and-a negative finding in the roentgen differ- 
ential diagnosis of pregnancy prior to mid-term 
must be given with a reservation that preg- 
nancy is not precluded. The fetal age may be 
estimated within a month or so and may be 
dated as having reached the ninth month if a 
center for ossification for the epiphysis of the 
lower end of the femur is demonstrated. The 
upper tibial epiphysis will, in. five cases out of 
six, indicate that the child has passed the ninth 
fetal month, although this may be absent in 
25 per cent of full-term children at birth. De- 
termination of fetal position is especially valu- 
able in breech presentations, and serial films 
will demonstrate the successful accomplish- 
ment of version. Amniography is favorably dis- 
cussed although the author has had no per- 
sonal experience with the method. The Spald- 
ing sign of intra-uterine death of the fetus has _ 
been found.correct and.of value. The diagnosis 
of congenital syphilis, monsters and pelvic 
deformities is detailed. With reference to roent- 
gen-ray pelvimetry, its value is emphasized 
but the author feels that its ultimate scepe of 
usefulness rests upon the answer to the ques- 
tion, “Are the present clinical methods of 
estimating disporportion entirely satisfactory?” 
This question should be answered by the ob- 
stetrician.—W. R. Brooksher, Fr. 


GENITOURINARY SYSTEM 


McCarrtuy, JosepH F., and RITTER, J. Syp- - 
NEY. The seminal vesicles; newer instru- 
mental methods in diagnosis and the thera- 
peutic management. J. 4m. M. Ass., Feb. 
27, 1932, 98, 687—691. 

The precise status of the seminal vesicle 
as a factor in disease remains to be determined. 
Catheterization of the ducts is usually -possible 
and should be done in chronic arthritis, vague 
backache, impotence, and sterility, where 
other causes have been ruled out and the semi- 
nal vesicles are under suspicion. A catheterizing 
endoscope is described which renders the pro- 
cedure routinely feasible. With this instrument 
uncontaminated secretion may be obtained for 
study, diagnostic vesiculography may be done, 
and therapeutic lavage be carried out. 

The author uses 30 per cent sodium iodide 
colored with methylene blue, outlining indi- 
vidual saccules and showing dilatation or con- 
strictions of these structures. One case of acute 
urinary retention had for its cause enormously 
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dilated seminal vesicles.-Congenitally large sac- 
cules, congenital defects or arrests, large hypo- 
conic vesicles and chronic inflammations are 
among the conditions demonstrated in the se- 
“ies of 50 cases. —E. W. Hall. 


Jecx, Howarp S. Horseshoe kidney with espe- 
| cial reference to surgical technic. F. Am. M. 
_ į Ass., Feb. 20, 1932, 98, 603-609. 

| The author studied 26 horeshoe kidneys oc- 
curring in 16,735 autopsies at Bellevue Hos- 
pital, an incidence of 1 in 643. The average age 
at death of persons with horseshoe kidney i3 
slightly lower than of normal individuals and 
these kidneys are more prone to disease than 
kidneys normally developed. 

' Preoperative diagnosis: ig now almost the 
tule, although before the days of urography it 
was the exception. Operative procedure is more 
dificult with horseshoe kidneys and greater 
precautions are necessary due to the extensive 
and anomalous blood supply, the possible pres- 
ence of two ureters on the same side, the size 
and character of the isthmus, the relative im- 
mobility of the kidney and the possibility cf 
rarer anomalies such as fusion of the supra- 
renals. Care must be taken in case of heminé- 
phrectomy that the other half of the kidney has 
a normally functioning ureter. A large extrz- 
peritoneal incision is advisable-—E. W. Hall. 


Jortson, James J., and ZOLLINGER, ROBERT. 
<r | Jopax; an analysis of the results obtained in 
forty-five cases, with report of a case showing 
a severe reaction following injection of iopax. 
. J. Am. M. Ass., March 5, 1932, 98, 799-803. 


Completely satisfactory pyelograms were ob- 
.tained in only 40 per cent of the cases and diag- 
nostic pyelograms in only 51 per cent. The dose 
used was about 25 grams for children and 40 
‘grams for adults. Higher dosage was not em- 
ployed because of the mild reactions occurring 
‘even with this amount and in the series of 45 
‘cases one patient ‘had a very severe reacticn 
‘lasting sixty hours. 

One of the chief deficiencies of the methed’ 
‘is the incomplete visualization of the minor 
calyces, and this renders it rather unsatisfac- 
tory for diagnosis of tuberculosis. In pyelitis of 
childhood, urinary lithiasis, congenital anoma- 
‘lies and nephroptosis it gave best results. 

The author feels that while the method of 
‘urography by iopax isa valuable addition to our 
‘methods of diagnosis in certain cases it will 
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never replace cystography and retrograde pye- 
lography.—E. W. Hall. 


Morris, HAROLD L. The demonstration and 
significance of nephroptosis and urinary sta- 
sis. Radiology, Jan., 1932, 78, 56—73. 


Each kidney occupies the upper third of the 
lumbar fossa extending from the upper margin 
of the twelfth rib to the lower margin of the 
second lumbar vertebra. The right kidney lies 
about a finger’s breadth lower than the left. 

The fixation of the kidney depends on sev- 
eral factors: the fatty capsule through which 
connective tissue fibers run from the fibrous 
capsule to Gerota’s capsule; Gerota’s capsule; 
pressure exerted by the abdominal viscera; the 
muscular tone and development of the abdo- 
minal viscera; the muscular tone and develop- 
ment of the abdominal walls; the nephrocolic 
ligament, and the kidney pedicle. 

The movable kidney may be described as one 
which moves with abnormal freedom behind 
the peritoneum. A Jong list of symptoms as 
well as diseases has been attributed to ptosed 
kidneys, with resultant urinary stasis. By pyelo- 
scopy it can be shown that the normal renal 
pelvis and ureter undergo very definite rhyth- 
mic contractions and dilatations. Many varia- 
tions of these are observed in the abnormal. 
Pyeloscopy is but a preliminary procedure to 
pyelography and is indicated in every case. 

Five-tenths cubic centimeter of skiodan is in- 
jected through the catheter to locate the tip 
and its relation to the renal pelvis. After the 
initial injection I c.c. at a-time is added until 
the entire pelvis is clearly outlined; roentgeno- 
grams are made, the degree of respiratory ex- 
cursion of the kidney is noted, and the actwal 
amount of excursion from the prone to the ver- 
tical position is observed.: Having noted the 
renal motility in the erect posture, the next 
problems to decide are: (a) Is there any retention | 
or interference with the normal] emptying of the 
renal pelvis while in the erect posture? (4) Does 
the renal pelvis normally contract and relax? 
(c) Is the kidney fixed or rotated so that stasis 
results? These questions can most satisfac- 
torily be settled only with a table that places 
the patient in the standing position.— E//s- 
worth Fohnson. 


SKELETAL SYSTEM 


Carp, Lours. The roentgenologic displace- 
ments in Colles’ fracture, with special refer- 
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ence to the mechanism of the accompanying 
fracture of the ulnar styloid: a report of one 
hundred consecutive cases. Arch. Surg., Jan., 
1932, 24, I-13. 

This study was undertaken to show: (1) the 
usual roentgenologic displacements in Colles’ 
fracture with an accompanying fracture of the 
styloid process of the ulna and the practical 
therapeutic value of such information, and (2) 
the probable mechanism of fracture of the ulnar 
styloid. 

The frequency of the various types of dis- 
placements encountered in 100 consecutive 
cases is tabulated, with accompanying roent- 
genograms of representative types. From this 
part of the study it was concluded that most 
Colles’ fractures accompanied by fractures of 
the ulnar styloid have sufficient (96 per zent) 
displacements of the lower radial fragment to 
warrant reduction in order to obtain the best 
possible anatomic realinement which is usually 
essential for the best end -results. 

To determine the mechanism of fracture of 
the ulnar styloid an anatomic study was made 
of the ligamentous attachments to the ulnar 
styloid to determine lines of stress and strain 
with respect to the accompanying fracture of 
the radius and the other bony structures, a no- 
tation was made of the sites of fracture of the 
styloid process, with their various displace- 
ments as shown by the roentgenograms, and 
the positions and displacements of the lower 
radial fragment, as shown anatomically and 
roentgenologically, were correlated. For this 
purpose the wrist joints of 22 cadavers were 
dissected to note the ligamentous attachments 
to the ulnar styloid. The anatomy of the wrist 
joint with special reference to the ligaments -is 
. described and shown in drawings. 

From this study it is concluded that the 
ulnar styloid in Colles’ fracture, in the great 
majority of cases, is fractured at the base by 
the pull of the intra-articular fibrocartilage of 
the wrist joint and at the middle and tip by 
the pull of the ulnar collateral ligament. It is 
logical to assume that both ligamentous struc- 
tures may act together to produce fracture of 
the ulnar styloid, especially when the fracture 
occurs in two or three places simultaneously. 
Direct violence probably plays a negligible réle 
in any of the fractures of the ulnar styloid, al- 
though forceful sudden impact of the carpus 
against the styloid may be the cause in a very 
small percentage of the cases. 
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The article is concluded by quotations from 
the literature on the mechanism of fracture of 
the ulnar styloid in Colles’ fracture. Most of 
these were in accord with the conclusions ar- 


‘rived at by the author.—Karl Kornblum. 


Krarr, Ernest. Melorheostosis Léri: A ftow- 
ing hyperostosis of a single extremity. 7. 
Am. M. Ass., Feb. 27, 1932, 98, 705~709. 

The disease as described by Léri and Joanny 
in 1922 is characterized by a hyperplastic bone 
lesion which involves a single extremity- ex- 
tending from one end to the other in a single 
track but leaving a few areas normal. Other . 
writers have called the disease “‘osteosclerosis,” | 
“osteosis eburnisans monomelica” and “‘osteo- 
pathia hyperostotica congenita (unius mem- 
bri)” The pathological change is essentially 
a proliferation of ivory-like new bone in corti- 
cal areas. The morphology of the lesions varies ` 
greatly but it confines itself to one side of the 
bone, and forms a linear track parallel to the 
long axis. Bony masses form in the soft tissues 
about the shoulder or hip, and ankylosis may 
occur. 

The first signs of disease appear usually in_ 
childhood or adolescence. Pain is present at 
some stage to a slight degree, though limitation 
of motion and transient stiffness are chief 
complaints. The disease 1s progressive, though 
never fatal, and has never given evidence of 
malignant character. The etiologic factor is 
unknown, various authors ascribing it to vaso- 
motor neurosis, infection, endocrine disturb- 
ance, and embryonic defects. A tabular de- 
scription of 16 cases is given including 2 from 
the author’s practice. —E. W. Hall. : 


Wyatt, Tyrer C., and McEacuern, THomas 
H. Congenital bone dysplasia (osteogenesis 
imperfecta) associated with lesions of the 
parathyroid glands. dm. F. Dis. Child. 
Feb., 1932, Z3, 403-415. 
The authors report a case in which there was 

marked congenital bone dysplasia and unusual 

vascularity of the parathyroid glands with a 

relatively small amount of parenchymal tissue. 

The possibility is suggested that so-called 

“osteogenesis imperfecta” may sometimes be 

based in part on a congenital parathyroid dis- 

turbance rather than be purely the result of 

faulty mesoblastic differentiation. | 
The case reported showed the typical roent- 

gen picture of osteogenesis imperfecta of con- 


1 * 
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1 
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genital origin. The patient died soon after 


‘admission and no complete study of the cal- 


cium balance could be made. The normal cal- 


cium and phosphorus values in the blood were 


in accord with those reported in osteogenesis 
imperfecta. They do not suggest a parathyroid 
‘disturbance. However, these bones, Wyatt and 


iMcEachern suggest, presumably never had- 


their normal content of calcium salts and this 
, could possibly explain calcium and phosphorus 
‘levels in the blood which differ from those of 
the characteristic parathyroid disturbance of 
later life. 

They had the impression that there was a 
‘smaller amount of gland parenchyma in this 
| patient than is usually seen. However, the 
| question can be raised as to the possible influ- 
ence of such great vascularity on the amount 

of secretion absorbed into the blood. In view 
‘of the conflicting experimental evidence, it 
, would seem that the changes in the bones in this 
, case could have resulted from either decreased 
| or increased parathyroid function during tne 
period of growth.-On the other hand, the bone 
dysplasia and the changes in the parathyraid 
glands may be purely coincidental. In the case 
reported by Weber, who suggested a primary 
lack of mesoblastic development, the ostecid 
, tissue tended to be more abundant and showed 
| less evidence of calcification and thus differed 
! from the case reported by Wyatt and Mc- 
. Eachern.—R. S. Bromer. 


occ Donatp, and TURNBULL, HUBERT 
| M. Hyperparathyroidism: generalized ostei- 
, tis fibrosa, with observations upon the bones, 
, the parathyroid tumours, and normal para- 
| 
f 


thyroid glands. Brit. 7. Mie Oct., 1931, 
IQ, 203-284. 
MacCallum, Voegtlin, Hanson, Collip, 


Brehme, Gyorgy, Reiss, Aub, Hunter et al, 
have done experimental work showing the 
effects of parathyroidectomy and administra- 
tion of parathormone on blood and urinery 
. calcium and phosphorus as well as on blcod 

viscosity. Overdosage with parathyroid extract 
' produces hypercalcemia as shown by experi- 
' ments with dogs, this hypercalcemia being 
. manifested by loss of appetite, dullness, drowsi- 
ness, atonia and failing circulation. Overdosage 
in men produces hypercalcemia without such 
marked clinical symptoms. 

Von Recklinghausen described generalized 
osteitis fibrosa in 1891 without apparent 
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knowledge of its etiology. Askanazy described 


"a case in 1904 with parathyroid tumor, the 


significance of which was unsuspected. Erd- 
heim in 'go7 first called attention to the rela- 
tionship of bone pathology to parathyroid en- 
largement. Mandl in 1926 first removed a para- 


- thyroid tumor for osteitis fibrosa and greatly 
` benefited the patient. 


Abstracts of 29 published cases of general- 
ized osteitis fibrosa are presented. 

The author presents 4 cases of generalized 
osteitis fibrosa and hyperparathyroidism, with 
excellent detailed clinical and pathological re- 
ports, which demonstrate the etiologic rela- 
tionship of the parathyroid to this disease. He 
also presents 4 cases of focal osteitis fibrosa and 
one of osteomalacia with blood chemistry, 
histology and metabolism which seem to prove 
the absence of hyperparathyroidism in these ~ 
diseases. Osteomalacia is associated with de- 
ficiency in sunlight and vitamins and improves 
with treatment as a‘deficiency disease.—E. W. 
Hall. >- l 4 


Braprietp, E. W. C. A case of generalized 
fibrocystic . disease of the bones. Brit. 7. 
Surg., October, 1931, 79, 192-202. 


The case is unusual in regard to the Jong 
period .of observation, which extended over 
twenty-three years. At the age of six, cystic 
areas were shown in both femora, both humeri 
and the left tibia. No cysts were demonstrated 
in the skull at that time though it was asym- 
metrical. The usual repeated fractures brought 
the patient several times under observation. 
As an adult he shows marked deformities, 
markedly cystic bones in which. practically all 
normal structure is blotted’ out. Microscopic. 
examination of removed tissue: showed: osteoid 
tissue imbedded in vascular marrow in varying 
stages of fibrosis and numerous cartilaginous ; 
areas. Interesting roentgenograms and photo- ‘ 
micrographs illustrate the report. Laboratory — 
findings throw no definite light on the etiol- 


ogy of the disease. It does not seern to fit ” | 


into the usual parathyroid syndronje. though 
the possibility of its being a quiescefit stage of 
this condition should be borne in mind.—E. W. 
Hall. 


GILES, Roy G. Vertebral anomalies. PERO: 
Der. , 1931, 77, 1262—1266. 


The importance of these anomalies -in rela- 
tion to actual or alleged injuries is of great in- 


as a 
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terest to all medical men. The name normal 
variations is suggested in place of congenital 
anomalies, since these individuals are in a way 
as normal as those having the.standard pat- 
tern. In the author’s series of 8,000 cases of 
genito-urinary examinations showing the lum- 
bar spine and pelvis, vertebral anomalies were 
noted in 1,122 roentgenograms. His findings as 
to spina bifida, sacralization of the fifth lum- 
bar, hemivertebrae, and anomalies of number 
and rib attachments are somewhat higher than, 
but agree well on the whole with, the findings of 
other workers who are quoted clearly and con- 
cisely. The author concludes that employees 
in hazardous occupations should have the spine 
roentgemographed routinely when hired and 
that the determination of direction and amount 
of force causing an injury is of great help in 
interpreting confusing roentgenograms.—F. J. 
L. Cilley. 


CAPENER, Norman. Spondylolisthesis. Brit. 

J. Surg., Jan., 1932, 79, 374-386. 

The author states that slipping of an intact 
fifth lumbar vertebra is a very rare condition 
and he devotes the entire article to spondy- 
lolisthesis occurring following spondylolysis, 
meaning the separation of the laminae from 
the body. Thirty-four cases from the material 
at the University of Michigan are studied. In 
many patients, though not all, trauma was che 
causative factor. The types of injury that pro- 
duce fracture of the spine may also produce 


_spondylolisthesis. Slipping on only one side 


produces rotation and scoliosis. 

. Diagnostic points to observe in the roentgen 
examination, which includes a good lateral 
view, are: (1) alinement of the anterior and 
posterior borders of the vertebral bodies; (2) 
normal width of the intervertebral disc; £3) 
shape of intervertebral foramina; (4) continuity 
of the neural arches; (5) length and relation of 
spinous arches; (6) evidence of structural bone 
changes; (7) degree of lumbar curve and angle 
of the sacrum, and (8) evidences of spontane- 
ous arrest.—C. L. Martin. 


Reiss, Oscar, and Karo, Katsuyi. Gaucher’s 
disease; a clinical study, with special refer- 
ence to the roentgenography of bones. 4m. 
Y. Dis. Child., Feb., 1932, 43, 365-386. 
Gaucher’s disease has of late aroused a con- 

siderable amount of interest in spite of the com- 

parative rarity of the condition. The authors 


JULY, 1933 


define it as a familial, chronic, constitutional, 
non-hereditary disease of.metabolism, which 
is characterized by the deposition of cere- 
broside kerasin in certain cells of the reticulo- 
endothelial system. Clinically, it shows sple- 
nohepatomegaly, without ascites, occasional 
lymphadenopathy, subicteric pigmentation of 
the exposed parts of the skin, pinguecula-like 
thickening of the ocular conjunctiva, hemor- 
rhagic diathesis, unique changes in the bones, a 
hypochromic type of anemia, slight but early 
leucopenia, frequent thrombocytopenia and 
spastic irritative contractions and tremors of a 
central type. The literature is reviewed by the 
authors in detail. The morphological char- 
acteristics, the chemical contents and the origin 
of the distinctive cell are described. The so- 
called large Gaucher cells are peculiar to the 
disease, contain complex substance in their 
cytoplasm with eccentrically placed nuclei, 
and are found in all the organs of the body 
where the elements of the reticulo-endothelial 
system are found. 

The roentgenologic examination of the bones 
in Gaucher’s disease has furnished a large 
amount of information as to the nature of the 
changes in the skeletal system. By this method, 
one is able in many instances to offer positive 
data which aid in the ante-mortem diagnosis 
of the disease. Of all the bones in the body, the 
femur shows the most typical changes. In the 
early cases it may be the only bone affected. 
The change in the lower end, most frequently 
seen, consists of the presence of areas of rare- 
faction of varying sizes, which in some cases are 
intermingled with areas of sclerosis, the so- 
called “worm-eaten”? or “‘punched-out’ pic- 
ture. The cortex is thin and extremely irregular, 
especially toward the middle portions of the 
diaphysis. One or more growth arrest lines may 
be visible just shaftward to the epiphyseal 
edge. There is often a very interesting finding of 
swelling or fullness on each side of the shaft just 
above the condyles. The swelling may become 
so marked that the normal contour of the 
femur at its distal end, with a concave flaring of 
the condyles, may be transformed into the 
shape of an Erlenmeyer flask or may resemble 
a club shape. When correlated with other find- 
ings this may be regarded as a diagnostic sign 
of the disease. 

In.the authors’ cases the hip joint signs were 
outstanding items in the history. Roentgeno- 
logic examinations revealed osteoporosis with 
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extensive areas of rarefaction, mingled with 
those of condensation. Pathologic fractures 
through the neck of the femur were also found, 
with ‘angulation of the fragments, causing a 
coxa vara appearance. This latter change may 
even appear in the absence of fracture. The 
head of the femur sometimes is flattened, re- 
sembling the deformity of Perthes’ disezse, 
chronic osteomyelitis or tuberculous coxitis. 
The portion just below the neck often showed 
a mottled appearance, owing to juxtaposed 
areas of rarefaction and condensation, with 
irregularities in the thickness of the cortex. 

The same changes are seen in all the other 
long bones, especially the humerus, tibia, 
' radius, ulna, and ribs. The pelvis is also Fre- 
, quently involved. 

Reiss and Katsuji had no cases in which the 
vertebrae were involved. When any portion of 
the spinal column is affected, there is usually 
| produced a compression fracture of the spine 

due to gibbus formation. The Gaucher cells are 

present in nearly all of the bones of the column, 
but the actual deformity and compression 
fracture may be limited in number. Pick has 
emphasized the fact that the intervetebral discs 
are usually intact, in spite of the extreme de- 
gree of bone destruction, a point that differ- 
entiates the condition from tuberculous’ spon- 
dylitis. 
One case of involvement of the skull bones 
| has been reported, that of Pick. Here the cal- 
| varium was affected, the diploé being filled 


' with a Gaucher cell mass, and the inner sur--:- 


faces of the parietal bones contained sym- 
metrically placed yellowish spots of these cell 
nests. 

On section of the affected bones, numerous 


? 
{ 


' small, thick, whitish areas, arranged in a szel- 


late form; either in nodes or in streaks, or some- 
times in a net-like manner, are found. These 
areas contain the large typical cells, which for 
the most part retain the samie shape found in 
other organs of the lymphatic-hematopoietic 
system, but where they are compressed be- 
' tween unyielding walls, as between the tra- 
beculae of spongiosa, they may assume an 
elongated and spindle form, often resembling 
the fibers of smooth muscle. These masses of 
Gaucher cells may be intermingled with lymph- 
| oid cells, and in hematopoietic tissues of che 
myeloid areas they are intimately mixed with 
red blood cells. When the disease is long con- 
tinued, the accumulation of Gaucher cells and 
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the consequent pressure on the surrounding 
tissues may cause necrosis of the spongiosa, 
leading to rarefaction and irregular lining of the 
cortex. When such necrosis occurs near the 
epiphysis, pathological fractures may occur, 
The intervertebral discs never become de- 
formed, although they may be filled -with 
Gaucher cells and hold the deformed vertebrae 
in their substance. 

Splenectomy is the only method of treat- 
ment. Surgical intervention, however, gives 
only temporary relief and has no value as a 
cure for the disease.—R. S. Bromer. 


GIRDLESTONE, G. R. The pathology and treat- 
ment of tuberculosis of the knee-joint. Bris. 
F. Surg., Jan., 1932, 79, 488—507. » 
Tuberculosis of the knee may be divided into 

three groups on points elicited from stereo- 

scopic roentgenograms. They are: (1) the extra- 
articular type having purely extra-articular 
foci; (2) the focal-articular type with bone foci 
communicating with the joint, and (3) the non- 
focal type in which no foci can be seen in the 
roentgenograms. Treatment can be adminis- 
tered on the basis of three age groups divided 
as follows: (1) young children from o~-10 years 
for whom prolonged immobilization is indi- 
cated, but neither diagnostic arthrotomy nor 
fusion; (2) adolescents and adults, 15—50 years, 
for whom immobilization is preparatory to 
confirmation of diagnosis by arthrotomy, fol- 


‘lowed by fusion, and (3) the elderly from 50 ¥ 


years onwards for: ‘many of whom amputation 
is wiser than fusion. 

Emphasis is laid on the fact that treatment 
should be started in children as soon as the 
clinical signs appear, and not after roentgeno- 
graphic evidence of bone and cartilage is ob- 
tained if functioning joints are to result. Diag- 
nostic arthrotomy is condemned except in older 
patients where fusion is to follow. A large por- 
tion of the article deals with treatment, and 
operative procedures are discussed in detail.— 
GC. L. Martin. 


LERICHE, RENÉ, d FonraAINE, ene De la 
valeur thérapeutique des infiltrations péri- 
articulaire à la novocaine dans les entorses 
et les arthrites traumatiques. (The thera- 


peutic value of periarticular injections of. 


novocaine in sprains and traumatic arthri- 
tis.) Presse méd., Feb. 20, 1932, 40, 280-282. 


The authors recommend the periarticular in- 


Be, 
+ 
- k 


142 


jection of novocaine for the treatment of 
sprains and traumatic arthritis. The term 
‘traumatic arthritis” is reserved for the desig- 
nation of prolonged functional disturbances 
which are always associated with pain and oc- 
cur after articular traumatism without frac- 
ture and in which, even in the advanced stages, 
no other anatomic findings can be demonstrated 
than a slight osteoporosis of the articulations 
involved. If left alone some of the patients 
afflicted with this condition may recover spon- 
taneously, but the majority will develop a 
more or less permanent functional disability. 
The novocaine is injected periarticularly in zhe 
amount of Io to 25 c.c. of a I per cent solut_on 
(without adrenalin), the injections being made 
every day or every other day until healing is 
obtained. Three cases representing typical 2x- 
amples are described in detail and illustrazed 
with photographs and roentgenograms. The 
method is entirely harmless. It must be mən- 
tioned, however, that only the acute cases are 
amenable to permanent healing, whereas in the 
chronic cases an improvement is all that can 
be expected.—T. Leucutia. 


BLOOD AND LYMPH SYSTEM 


Empey, Lucas W., and PROESCHER, FREDER- 
ick. Agranulocytosis; report of a case, with 
autopsy observations. 4m.. J. Dis. Chid., 
April, 1932, 43, 947-972. 

The authors report a case of primary, idio- 
pathic agranulocytosis in a child, aged th-ee 
and one-half years. The case history is given 
with attention to detail. Their study of the case 
supports the view that the disease is caused by 
an unorganized noxious agent that acts on the 
bone marrow. They support this theory by the 
fact that no evidence of a focal infection could 
be demonstrated clinically, previous to the 
time the granulocyte count fell so low as seri- 
ously to impair the body’s defense against 
saprophytic organisms; by the type of necrcsis 
that was found pathologically; by the fact that 
a blood culture was negative during an afebrile 
remission of the disease, even though the graru- 
locyte count was gradually falling. 

The only noxious agent that they could fmd 
in this case was exposure to the fumes given 
off by the flue of a gas-burning furnace in the 
home for a period of three weeks at least. Tanis 
exposure occurred more than twelve months 
prior to the appearance of the first symptoms 
attributable to the disease. They suggest more 
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careful inquiry in cages in the future into pos- 
sible exposure to such gases. = 

The treatment of their case consisted in 
leucocytic extract In large doses, a daily’ injec- 
tion of 5 per cent nucleinic acid, stimulation of 
the long bones with small doses of roentgen 
rays, injections of whole pituitary solution 
(Armour), autogenous vaccine, blood trans- 
fusions and oral hygiene with perborate mouth 
washes. In addition the patient was given one 
vial of liver extract and two dessert spoonfuls 
of codliver oil daily. The diet was purposely 
low in fat. Blood transfusion and oral hygiene 
were the only therapeutic measures that seemed 
to be of value.—¥. C. Rosen. 


Baty, James M., BLACKFAN, KENNETH D., 
and Diramonp, Louis K. Blood studies in 
infants and children. I. Erythroblastic ane- 
mia; a clinical and pathologic study. Am. F. 
Dis. Child., March, 1932, 43, 667—704. 

This is a very complete study of erythro- 
blastic anemia. The article consists of an in- 
troduction; a review of the literature; clinical 
and pathologic aspects, including age, inci- 
dence, symptoms, physical findings, roentgen 
findings, hematological data, hematological 


data following splenectomy, other laboratory > ` 


data; pathology including the bone marrow 
and bone, spleen, liver and lymph glands; the 
course and prognosis, differential diagnosis, and 
treatment. These sections are followed by com- 
ment on the cases reported, a summary and a 
complete report of 20 cases. 

To cover all of these sections in an abstract 
is impossible because of lack of space. The 
article should be read in order to grasp its com- 
plete description and discussion of the disease. 
The authors state that the roentgen findings are 
constant and characteristic. They vary in de- 
gree in different patients and in different bones 
of the same patient, with a tendency to become 
more marked as the disease progresses. 

The long bones show unusually prominent 
medullary trabeculations, especially at the 
metaphyseal ends of the diaphyses. This is 
most marked in the small bones, the meta- 
carpals and metatarsals, because of the better 
detail obtained in the roentgen films. The 
changes can be recognized here most easily and 
in the earliest stages. The total width of the 
bone is definitely increased, owing to the widen- 
ing of the medullary portion, which shows rare- 
faction and increased trabeculation. The corti- 
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cal portion, however, is markedly thinned and 
occasionally presents punched out areas. When 
the process is more advanced and the cortex is 
exceedingly thin, pathologic fractures may 
occur. 
The cranial vault, in the early stages of the 
disease or in milder cases, shows only a slight 
thickening and an increased porosity of all 
bones with thinning of the tables. In the ac- 
lvanced stages, the depth of the bony structure 
becomes so thin and porous that it cannot be 
detected as a distinct plane. The diploé is very 
prominent and seems to extend beyond the 
‘outer table. The profile view of the skull then 
igives the appearance of a surface studded with 
inal radiating spicules perpendicular to the 
tables of the skull. The fuzzy outline is de- 
iscribed best by the phrase “hair standing cn 
end.” The rest of the skull plate has fine 
spongy appearance. 
There are irregular trabeculations, increased 
porosity and radiability in the bones of the 
pelvis, the vertebrae, the HDS; the clavicles ard 
the scapulae. 
In the authors’ summary the disease is dz- 
fined as a disease entity of unknown etiology 
characterized by a racial, congenital and often 
a familial incidence, enlargement of the spleen 
and to a lesser degree of the liver and pe- 
ripheral lymph nodes, a. slowly progressing 

anemia accompanied by ‘large numbers of 
, nucleated erythrocytes in the peripheral blocd, 
| peculiar changes in the bones, a characteristic 
| facial appearance and, histologically, erythro- 
‘poietic hyperplasia of the bone marrow and 


' extensive erythropoiesis in the spleen—R. S. 
l _ Bromer. 


re Titu. Conceptions étiologiques et 
pathogéniques, de la lymphogranulomatose, 
tirées de son étude expérimentale. (Etiologic 
and pathogenic conceptions of lymphogranu- 


lomatosis as drawn from its experimenzal 


study.) 

_ FAVRE, and Croizat, P. Caractéristiques gên- 
érales du granulom malin tirées de son 
étude anatomo-clinique. (General charac- 
teristics of malignant granuloma as drawn 
from its anatomo-clinical study.) Presse 
méd., Jan. 6, 1932, 40, 25-27. 

These two articles represent reports which 


` are part of a symposium on lymphogranulo- 
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matosis as presented before the third full ses- 
sion of the Anatomic Society. of France. The 
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first concludes with the assertion that the’ 


tuberculous nature of lymphogranulomatosis 
cannot be completely rejected but that, on the 
other hand, bacteriologic and experimental 
investigations have not brought sufficient proof 


as yet of the existence of another type of patho- — 


logic germ. The second states that lympho- 
granuloma, despite its many variations, repre- 
sents a definite entity both from the histologic 
and clinical standpoint which must not be, 
because of the many atypical forms, confused 
with the diffuse group.of reticulo-endothelioses 
of various origins. 

Sluys in discussing the value of roentgen 
therapy. expresses the opinion that the frac- 
tionated roentgen therapy applied only for the 
manifest lesions should be replaced by total ir- 
radiation over large fields with small frequently 
repeated doses, or, still better, by a general 
irradiation of the entire body at great distance 
(teleroentgen therapy).—T. Leucutia: 


Coo.ey, Tuomas B., and Ler, Peart. Ery- 
throblastic anemia. dm. F. Dis: Child., 
March, 1932, 43, 705—708. 


The authors state that further experience 
with erythroblastic anemia has’ strengthened 
their conviction that it is a clinical entity. In 
reviewing the series of cases originally reported 
by Cooley, they have now determined -that all 
of the proved cases occurred in Greeks or 
Italians, and Sicilians. They are not inclined 
to lay great stress on the limitation of this or 
any other similar disease to a particular race, 
as it seems likely that any disease in which 
there is a hereditary element is limited more 
by locality and association than by race. The 
first case is probably a “sport” and the spread 
from it naturally occurs first in the same local- 
ity and among people of the same race. If a 
similar “sport” occurs in another locality and 
in another race, a second focus may arise. 

The red cell in this anemia is a very large cell 
with a markedly uneven distribution of hemo- 
globin. It is a morphologic giant which is not 


. functional because of a defective supply of 


hemoglobin. It has also an abnormal stroma. 


prs 


Some microcytes in contradistinction to this. -. `, 
macrocyte are found also. The only anemia of +' - 


childhood presenting a similar picture is sickle . 
cell anemia., In this disease the cell is not . 


usually so large, but it shows the same uneven 
distribution of hemoglobin. It also gives the 
same.results with the stroma stain. 


» 
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Normoblasts in large numbers and a moder- 
ate number of megaloblasts are observed al- 
most invariably: Reticulocytes are usually 
present in a considerable proportion, from Io to 
as. high as 30 per cent. Leucocytosis is almost 
constant and at times of high degree. The type 
of cell varies and is not characteristic. At times 
two of the patients of the authors’ series have 
had an aplastic picture with leucopenia and 
scarcity of polymorphonuclears and platelets. 

Their patients showed, on the whole, a higher 
degree of serum pigmentation than those of the 
series reported previously from Boston, the 
index being from 8 to 30 or even higher, though 
periods occurred when it fell to normal. With 
one exception, in which the findings were nor- 
mal, ali their patients have shown an increased 
resistance in tests for fragility. In regard to 
pathologic findings they have nothing new to 
report since their earlier case reports and those 
reported by the Boston group. They have come 
to believe that splenectomy, in addition to re- 
Jieving the child of the burden of the enormous 
spleen, may retard the progress of the disease. 
While hemolysis is a constant and important 
feature, they are no longer inclined to believe 
that the disease is primarily a hemolytic dis- 
order in the sense that hemolytic icterus is. 
The apparent relationship is greater to pernici- 
ous anemia and sickle cell anemia, and it seems 
to them probable that the urge to put forth 
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quantities of immature cells and the resultant 


-hyperplasia.of erythropoietic tissue may be the 


result of some metabolic disturbance which 
compels these tissues to make “bricks without 
straw.’ —R. S. Bromer. 


GENERAL 


RuHINEHART, D. A. Air and gas in the soft tis- 
sues: A radiologic study. Radiology, Dec., 
£931, Z7, 1158-1169. 


The shadows of gas in the soft tissues is of 
great importance in many types of injuries. 
It may be carried in by the traumatizing agent | 
or introduced with irrigating agents suchas | 
peroxide of hydrogen. Introduced air is of little 
importance clinically and will usually be ab- 
sorbed in from ten to twelve hours. Gas in the 
roentgenogram is the first positive sign of gas 
infection. In a series of cases at the Little Rock 
Hospital the diagnosis of gas infection was 
made clinically an average of fifty hours, and 
by roentgen ray an average of nineteen hours 
after injury. If the gas is of infectious origin it 
will show definite increase in amount after six 
hours. Introduced air wil) show no advance.. 
The type of gas infection cannot be deter- 
mined by the roentgen ray alone; however it is 
of great importance in determining the extent 
of the infection as well as in directing opera- 
tive procedures.—F. J. L. Cilley. 
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THE PINEAL BODY 
ROENTGENOLOGICAL CONSIDERATIONS 
By JACOB H. VASTINE, M.D. 


Clinical Professor of Radiology, Woman's Medical College 


PHILADELPHIA, PENNSYLVANIA 


To pineal body (corpus pineale), or 
epiphysis cerebri, is a cone-shaped body 
which is about 8 to 10 millimeters in length 
(Piersol) and rests on the dorsal aspect of 
the brain in the triangular pineal depres- 
sion between the superior corpora quadri- 
gemina and between the posterior ends of 
the two thalami. It is attached by a hollow 
peduncle to the roof of the third ventricle 
near its junction with the mid-brain ard 
thus lies near the aqueduct of Sylvius. It 
is important that the roentgenologist re- 
member its normal position that he may 
be better able to understand and correlaze 
the clinical with the roentgenological find- 
ings in the diagnosis of tumors arising from 
this region. Examination of the brain shows 
that the pineal body occupies almost a 
central position in the skull being normal_y 
in the midline slightly posterior to the 
center of the anteroposterior diameter ard 
slightly below the center of the vertical 
diameter. It is important to remember this 
rather central position that the readiness 
with which it is displaced by intracranial 
lesions may be better understood. 


HISTOGENESIS 


A knowledge of the embryogenesis is 
necessary for any serious attempt to inter- 
pret the clinical pictures presented by tu- 


mors arising from the pineal body and to 
correlate them with the roentgenological 
findings in arriving at a correct diagnosis. 
Globus and Silbert examined microscopi- 
cally the pineal body from 9 fetuses, 18 in- 
fants, 25 children and 22 adults. At the 
second month of fetal life they found the 
pineal to consist of a dense mass of cells. 
This, as Bailey and Cushing state in their 
recent book, consists of proliferation of the 
medullary epithelium in one area of the 
roof plate to form the anlage of the pineal 
body. The structure of tumors arising from 
the pineal body frequently resembles the 
large undifferentiated cells described by 
del Rio Hortega, Krabbe, Globus and Sil- 
bert, and Bailey and Cushing. The latter 
authors believe that the embryonic pineal 
body contains neuroglial cells. This opinion 
is not universally accepted. Globus and 
Silbert found the pineal at five months to 
contain evidence of a primitive glandular 
arrangement. At birth may be seen the 
characteristic mosaic structure formed by 
groups of the small dark cells lying between 
masses of the larger, lighter parenchymal 
cells. Very large vascular channels are found 
at the periphery of the gland. At nine weeks 
after birth the mosaic nature of the struc- 
ture begins to lose its definite character. At 
five months, there remain of the small dark 
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cells only a few islands, as these elements 
are rapidly changing into fibroblasts to 
form the supporting structure. At eighteen 
months, the parenchymal cells are grouped 
into alveolar arrangements by definite con- 
nective tissue trabeculae. At five and one- 
half years, the gland is much like the adult 
structure, consisting of alveoli separated 
by a connective tissue framework. The oniy 
further changes are degenerative, consisting 
chiefly of. Pross, hyali nization, cyst forma- 
tion, and calcification. 


FUNCTION 


The function of the pineal body in the 
human organism is still a subject of con- 
troversy. Some consider it to be a gland of 
internal secretion; others, a vestige of the 
median eye of certain reptilian forms. Des- 

cartes even suggested that it might be 

the seat of the soul. This, of course, is not 
seriously considered at the present time. 
Berblinger states that, in regard to the 
function of the pineal body, physicians are 
ee in the stage J Olcotng evidence. 
P ee of the aed body cannot be 
disputed, at least at some stage of its 
development. This is particularly striking 
at about the sixth month of uterine life. 
During the early months of post-natal life, 
it loses this structural character and as- 
sumes a new architecture, which does not 
permit of functional interpretation. Thus, 
it would appear that the glandular function 
is short lived. Extensive studies by Krabbe 
led to similar conclusions. Tilney and War- 
ren believe that the pineal body of the 
embryo contains glandular elements. Von 
Volkmann is of a similar opinion. Dana 
and Berkeley believe that the pineal body 
has secretory function, having to do with 
the processes of nutrition and growth, and 
that its overactivity apparently produces 
sexual and mental precocity. Horrax and 
Bailey, on the other hand, are rather skep- 
tical with regard to the secretory structure 
of the pineal body; del Rio Hortega has 
been unable to find evidence of secretory 
activity of this structure, 


Jacob H. 


Vastine AUGUST, 1933 
Nomenclature. | prefer the term “pineal 
body” to “pineal gland” since the latter 
term implies glandular potentialities. Since 
this point is controversial it is better for 
the roentgenologist to employ the indiffer- 
ent, non-partisan term---‘‘pineal body.” 


VISUALIZATION 


It has long been known by the histologist 
that the pineal body frequently contains 
calcareous deposits. This calcification, as 
Globus and Silbert have pointed out, is 
probably merely a degenerative change i in 
the pineal body associated with fibrosis, 
hyalinization and cyst formation. Del Rio 
Hortega in a recent study of calcareous 
concretions in meningiomas and gliomas 
also rather fully discusses the calcareous 
changes occurring in the choroid plexus 
and the pineal body. The chief concern to 
the roentgenologist is the fact that in a 
majority of adults the calcareous deposits 
render the body opaque to the roentgen 
rays and therefore it casts a shadow upon 
the film. When this shadow was first noted 
by roentgenologists, it was misinterpreted 
as being indicative of a pathological process 
— probably a tumor. As technique was 1m- 
proved this was found to be of normal oc- 
currence. 

Freguency of visualization of the pineal 
body roentgenologically has been deter- 
mined in several rather large series of cases 
with a close correspondence in the figures. 
Thus, Naffziger, in an examination of 215 
skulls, found the pineal body to be visu- 
alized in 45 per cent of all, 15.5 per cent 
of the pineal bodies of patients under 
twenty years of age being visualized and 
58 per cent in those over twenty years of 
age. Vastine and Kinney, in an examina- 
tion of 616 cases found the pineal body to 
be visualized in 47.9 per cent of all cases, 
19 per cent of the cases under twenty years 
of age being visualized, and 52.2 per cent 
of those over twenty years of age. Visu- 
alization of the pineal body occurred in 46 
per cent of females and 58 per cent of 
males. Dyke, in a survey of 3,000 con- 
secutive skull examinations, found the pin- 
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hic. 1. A. Roentgenogram of a skull showing separation of the left lambdoidal suture, a fracture extending 
into the left parietal bone, and displacement of the pineal body to the right indicating the presence of an 
extensive intracranial hemorrhage on the left side. B. Shows an operative defect in the skull on the left 
side. A large subdural clot was removed at operation. Following removal of the blood clot the pineal body 
has returned almost to its normal position in the midline. 


eal body to be visualized in 51 per cent of 
all cases, visualization occurring in 20 per 
cent of those under twenty years of age 
and in $9 per cent of those over twenty 
years of age. Of the males, 54 per cent 
visualization of the pineal body was fourd 
and of the females, 49 per cent. In a study 
of 86 cases, Beals found the pineal body to 
be demonstrable in 60.6 per cent of the 
cases, visualization being equally divided 
between males and females. Murphy found 
it visualized in over 40 of 100 consecutive 
cases. 

The frequency of visualization of tie 
pineal body is dependent upon the tech- 
nique employed—the better the films, tre 
more frequently the pineal body is visu- 
alized. Better average technical work is 
probably constantly being obtained and 
subsequent series of cases may be expected 


to show a higher frequency of visualization 
than those previously reported. 
Visualization of the pineal body per se 
is of no probable significance but a visible 
pineal body serves as a landmark which 
occupies a certain normal position, and 
occurrence beyond this normal range in 
position, with certain allowance for error 
which will be discussed later, is indicative 
of intracranial pathology causing displace- 
ment. The shadow of the pineal body nor- 
mally is found in the midline. Occurrence 
of this shadow on either side of the mid- 
line in true anteroposterior or postero- 
anterior films represents displacement. 


DISPLACEMENT 


Schüller in 1918 was the first to call at- 
tention to the value of the position of the 
pineal body as a diagnostic aid, and cited 
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Fig. 2. Section of brain of same patient as shown in 
Figure 1. The calcified area is seen to be in the 
pineal body. 


an unconfirmed case of lateral displace- 
ment from contraction due to softening 
from an old injury. Naftziger, in 1925, 
added 15 cases of lateral displacement of 
the pineal shadow which were confirmed 
by operation or autopsy. Vastine and Kin- 
ney, in 1926, reported on 23 cases which 
were verified by operation or post-mortem 
examination in which the pineal body had 
been reported as displaced laterally. These 
cases consisted of frontal, temporal, and 
parietal lobe gliomas and meningiomas. 
There was lateral displacement by an 
acoustic neuroma and lateral displacement 
to the opposite side in 2 cases of intra- 
cranial hemorrhage. | have recently ob- 
served a case which illustrates the diag- 
notic value of lateral displacement of the 
pineal body (Figs. 1 and 2). The patient 
was admitted in an unconscious condition 
following a fall. 

Roentgenograms of the skull showed 
lateral displacement of the pineal body 
suggesting the presence of intracranial 
hemorrhage. An osteoplastic flap was re- 
moved and a large blood clot was evacu- 
ated. Re-examination showed the pineal 
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shadow to have returned almost to the 
midline. The case terminated fatally and 
the calcification was shown both micro- 
scopically and roentgenologically to be in 
the pineal body. These previous reports 
have dealt primarily with the value of 
lateral displacement of the pineal body 
from its normal midline position, 1n cases 
of tumor with displacement to the opposite 
side from that occupied by the tumor, in 
the presence of recent hemorrhage with 
displacement to the opposite side and in 
cases of atrophy due to previous trauma 
(Schiller), the displacement being by trac- 
tion toward the side of atrophy. 


Anteroposterior and Vertical Displacement 


Schuller stated that the normal position 
of the pineal shadow in lateral roentgeno- 
gas of the skull was 1 cm. above a line 
joining the external auditory meatus and 
the lower border of the orbit, and I cm. 
posterior to the vertical plane, through the 
external auditory meatus. This range in 
position has not proved adequate in my 
rather limited experience. Naffziger, in 
1925, said, “It is hoped that further ob- 
servation and study may enable us so to 
standardize the lateral roentgenograms of 
the skull that we can detect an anterior or 
posterior or an up and down deviation of 
the shadow from its normal position.” In 
1926, Vastine and Kinney, working under 
the guidance of Sosman, at the Peter Bent 





Fic. 3. Measurements are taken from the pineal 
body to: (1) the inner table of the frontal bone at 
its most distant point; (2) the inner table of the 
occiput at its most distant point; (3) the inner 
table of the vault; (4) the level of the base of the 
skull, 
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Brigham Hospital, in a series of 200 skul 
films showing calcification of the pineal 
body which were essentially negative fcr 
intracranial lesions attempted to establisa 
a normal range in position on the later- 
al films of the skull. 

Measurements were taken, as shown in 


1. The inner table of the frontal bone at irs 
most distant point. 

. The inner table of the occiput at its most 
distant point. 

3. The inner table of the vault. 

4. The level of the base of the skull. 


2 


In Chart 1, the measurement of the 
distance from the pineal body to the inner 
table of the frontal bone was plotted against 
the sum of the distances from the pineal 
shadow to the frontal bone and to the 
occiput—this sum 1s approximately equal 
to the greatest anteroposterior diameter of 
the skull. The pineal bodies of normal 
skulls were found to lie between the lines 
a-a' and 6-6’ which we considered the 
normal anteroposterior variation in posi- 
tion. 

In Chart 2, the measurement from tke 
pineal body to the inner table of the vault 
was plotted against the sum of the dis- 
tances from the pineal body to the inner 


ANTERO- POSTERIOR LIAMETER OF SHULL. 


ONSTANCE -INNER TABLE OF FRONTAL BONE TO FYNEAL 


CHART |. 
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table of the vault and to the level of the 
base of the skull—this sum is approx- 
imately equal to the vertical diameter of 
the skull. The pineal bodies of normal skulls 
were found to be between the line of ¢-c’ 


INNER TABLE OF VAULT TO FINEAL 
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OQUSTANCE - INNER FABLE OF VAULT JO ASE. 


CHART 2. 


and d-d’ which we considered the normal 
vertical variation in position. 

Having thus established our normal curve 
it was considered that any pineal shadow 
lying to the left of the line a-a’ was dis- 
placed anteriorly, and to the right of 4-4’ 
was displaced posteriorly, and any pineal 
shadow lying above the line c-c’ was dis- 
placed upward and any below the hne 
d-d’ was displaced downward. 

In order to estimate the value of pineal 
displacement, we studied the skull films 
of 268 cases of verified brain tumors of 
which 163 showed calcification of the 
pineal body. 
of the pineal body was observed in 71 per 
cent of the frontal tumors with displace- 
ment occurring with about the same fre- 
quency in both gliomas and meningiomas. 

Temporal Tumors. Posterior displace- 
ment of the pineal body was observed in 
40 per cent of the temporal tumors and 
upward displacement was also observed in 
one case in which the lesion was low in the 
temporal region. 

Parietal Tumors. Downward displace- 
ment was observed in 47 per cent of the 
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parietal tumors. Displacement 1s more apt 
to occur in meningiomas than in gliomas, 
the pineal body being displaced in 62 per 
cent of the parietal meningiomas and in 38 
per cent of the parietal gliomas. 

Occipital Tumors. Anterior disp-ace- 
ment of the pineal body was observed 
in 44 per cent of the occipital tumors, dis- 
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Craniopharyngeal pouch tumors rarely 
displace the pineal body although displace- 
ment was observed in one case with a 
rather large tumor. 

There was upward displacement in one 
case in which there was an aneurysm of 
the basilar artery measuring approximately 
4 cm. in diameter. 





Fic. 4. A. Posteroanterior roentgenogram of a skull showing an enlarged meningeal channel in the left frontal 
region. B. Shows posterior and downward displacement of the pineal body. This with the enlarged menin- 
geal channel permitted the roentgen diagnosis of a left frontal lobe tumor. This was confirmed at opera- 


tion. 


placement occurring with about the same 
frequency in meningiomas and gliomas. 

Subtentorial Tumors. Upward displace- 
ment of the pineal body was observed 1n a 
third of the subtentorial tumors. 

Acoustic neuromas and pituitary adenomas 
rarely displace the pineal body, displace- 
ment being observed in only 22 per cent 
and 10 per cent of these cases respec- 
tively. 

Hydrocephalus per se was observed to 
produce a displacement of the pineal body 
in only 13 per cent of the cases. Camp has 
observed that cases of internal hydro- 
cephalus often show a downward displace- 
ment of the pineal body. He calls attention 
to this as a possible source of error in 
diagnosing downward displacement as due 
to a parietal lesion when the disease is 


lower. 


This work has been confirmed by Dyke 
at the Peter Bent Brigham Hospital where 
he comprehensively reviewed 494 cases of 
intracranial tumors of which number 253 
had a roentgenologically demonstrable pin- 
eal body. 

In regard to the value of displacement 
of the pineal or choroid plexus, Beals states 
that none of the patients in his series have 
had verified brain tumors, but it has been 
felt that the presence of these shadows in 
a normal position, in the few cases sus- 
pected of train tumor, has added valuable 
evidence against the presence of tumor. 

Displacement of the pineal body in the 
lateral film of the skull is illustrated in 
Figure 4. A diagnosis of left frontal lobe 
tumor was made roentgenologically from 
the presence of a unilateral prominence of 
a meningeal channel in the right frontal 
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region and from marked posterior displace- 
ment of the pineal body. This diagnosis 
was confirmed at operation. 


SOURCES OF ERROR 


Displacement of the pineal body is a 
distinct diagnostic aid in the localization 
of intracranial lesions. It is not a method cf 
precision, however, and observation of pin- 
eal displacement, particularly when cor- 
related with thorough clinical studies sug- 
gesting intracranial pathology, certainly 
indicates the presence of disease and war- 
rants further roentgenological study by 
encephalography or ventriculography. The 
sources of error in diagnosing displace- 
ment of the pineal body are: 

1. Roentgenograms made with the head 
In an improper position. 

2. Unusual-shaped skulls, particularly 
dolichocephaly. 

3. Unilateral calcification in the choroid 
plexus. 

4. Calcification in tumors in the pineal 
region, 

5. Shadows due to psammoma bodies, 
sandkorper, brain sand, phleboliths, etc. 

1. Tere are commercial devices for keep- 
ing the head straight for the anteroposterior 
or posteroanterior films but these are ua- 
necessary. Naftziger has used a stethoscope 
upon which there is a pointer for obtaining 
direct anteroposterior views. Sosman has 
employed a pelvimeter fitted with ear pieces 
and a long pointer. The ear pieces are 
placed in the patient’s ears and the head 
rotated until the pointer is directed straight 
upward at the target of the tube. The head 
is then held in this position by means of 
a bandage. The head leveler described by 
Pfahler is an ingenious and practical de- 
vice. A mechanical device is not absolutely 
necessary, however, as the head can usually 
be adjusted by standing at the end of the 
table and placing a finger in each of the 
patients ears and rotating the head until 
the two fingers are equidistant from the 
table. Naffziger states that in anteropos- 
terior or posteroanterior films of the skull, 
the pineal shadow is frequently obscured 
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by the nasal accessory sinuses. When the 
direction of the rays is parallel to a line 
drawn between the external canthus of 
the eye and the external auditory meatus, 
the pineal shadow is seen to be projected 
well above the sinuses. In the observation 
of displacement of the pineal body verti- 
cally, anteriorly, or posteriorly, it is im- 
portant that true lateral views are exam- 
ined. The sagittal plane of the head must 
be parallel to the film. 

2. Unusual-shaped skulls as a source of 
error have been discussed by Dyke. He 
found slight anterior displacement, using 
the method of Vastine and Kinney, in 75 
cases, all in dolichocephalic skulls. In most 
of these, he states, the displacement was 
very slight and probably was of no signifi- 
cance, and this was noted at the time the 
measurements were made. “It is felt that 
a figure well below 14 per cent represents a 
truer number of pineals outside of the 
usual range in normal skulls” (Dyke). This 
possibility of slight anterior displacement 
in dolichocephalic skulls must be kept in 
mind. 

3. Unilateral calcification of the choroid 
plexus, although rare, must be remembered 
as a possible source of error in reporting 
lateral displacement of the pineal body. 
This is illustrated by the case reported by 
Pancoast before the Philadelphia Roentgen 
Ray Society in 1930. A small dense circular 
shadow was seen which closely resembled 


_ the appearance of the pineal body both in 


size and structure. This shadow was ob- 
served in a position lateral to the midline 
and suggested lateral pineal displacement, 
but this error in diagnosis was prevented by 
encephalography and the shadow was 
shown to be due to unilateral calcification 
in the choroid plexus. 

There is no unanimity of opinion in re- 
gard to the frequency of roentgenologically 
demonstrable calcification in the choroid 
plexus. Thus, Dyke, in his series of 2,724 
skull examinations found demonstrable cal- 
cification in 5.1 per cent of the cases, while 
Beals in a study of 86 cases found the 
choroid plexus to be demonstrable in 28 per 


cent of the cases. He describes the shadows 
| produced by the choroid plexus as a some- 
what oval shadow about 1 cm. in diameter, 
without very sharply defined borders. The 
density is not uniform, the shadow giving 
theimpression of many superimposed small 
dots and small curved shadows. The two 
shadows are seen exactly opposite each 
other, one on each side of the midline and 
separated by about 4 or 5 cm. When the 
pineal is also visualized, the three shadows 
stand at the angles of an isosceles triangle, 
the pineal at the obtuse apex antertorly, 
the two choroid shadows at the angles of 
the base posteriorly. Camp has callec. at- 
tention to the importance of differentiating 
between calcification in the pineal body and 
the choroid plexus, particularly when this 
latter calcification occurs unilaterally. This 
differentiation is usually possible due to 
bilateral calcification of the choroid plexus, 
and due to its position above and posterior 
to that region usually occupied by the pin- 
eal body. The calcification of the choroid 
plexus is usually larger, is often crescentic 
in arrangement and is more mottled, though 
this differentiation is not always sufficient 
and, although rare, the possibility of uni- 
lateral calcification of the choroid must be 
borne in mind as a possible source of error 
in reporting pineal displacement. When the 
choroids as well as the pineal are demon- 
strable, this mistake cannot easily be made. 

4. Calcification in tumors in the pineal 
region is usually more extensive than that 
seen in the pineal body. Lesions which may 
produce calcification in this region are gli- 
omas, meningiomas, tuberculomas and 
teratomas. These are discussed under tu- 
mors of the pineal body (vide infra). 

5. O'Sullivan has described 3 cases of 
calculi occurring in the brain in which there 
might be some confusion as to whether it 
was a displaced pineal body. These brain 
calculi are thought to be calcification in 
old scars or old hemorrhages. They were 
single, dense, sharply outlined shadows the 
size of a cherry stone. His illustrations 
show shadows which might be confused 
with a laterally displaced pineal body but 
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only one of the three cases was proved. 

Calcification in aneurysms as reported 
by Sosman and Vogt occurs about the 
sella turcica and would not be confused 
with a pineal shadow. Calcification in para- 
sitic cysts as reported in 2 cases by O’Sul- 
livan as multiple, pea-sized, dense areas 
with irregular contours would not likely be 
confused with calcification in the pineal 
body. Calcified hematomas occurring within 
the brain have been described by Camp as 
irregular, dense, somewhat triangular shad- 
ows lying within the brain. These are larger 
and confusion with the pineal shadow 1s 
doubtful, since they are usually more later- 
ally situated than the pineal body could 
possibly be. 


TUMORS OF THE PINEAL BODY 


Tumors of the pineal body are com- 
paratively rare. Haldeman, in a compre- 
hensive review of the literature, collected 
only 113 cases up to 1927. Elsberg, in a 
review of 767 cases of verified brain tumors 
from the New York Neurological Institute 
had only 2 pinealomas. 

The classic contributions of Marburg, 
Krabbe, Tilney and Warren, Horrax and 
Bailey, and more recently Globus and Sil- 
bert, have shed much light on the patho- 
genesis of tumors arising in the pineal body, 
but there are many morphological features 
that are still obscure. The variability in 
structure is so great that a classification of 
these tumors into a single morphological 
group has been impossible. Krabbe has 
suggested the name pinealoma and this 1s 
probably as satisfactory as any offered 
thus far. The variability in morphology 
was shown in the review of the literature 
made by Haldeman in which the micro- 
scopic diagnoses were fibroma, psammoma, 
psammosarcoma, sarcoma, glioma, glio- 
sarcoma, carcinoma, adenoma, adenocar- 
cinoma, neuroglioma, neuroepitheliogli- 
oma, pinealoma, and pineoblastoma. Ter- 
atomas of the pineal body have been re- 
ported. 

In regard to the clinical aspects of tumors 
of the pineal body, several authors have at- 
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tempted to summarize the symptoms that 
point to this condition. Discussing the di- 
agnosis of pineal tumors in adults, Horrax 
states that, “In the presence of an intra- 
cranial pressure syndrome which simulates 
a cerebellar lesion, if there be added to the 
picture an involvement of one or both 
crochlear nerves together with recurring 
changes in the size of one or both pupils, 
and a tendency to spasticity in the lower 
extremities, a tumor of the pineal body 
should at least be suspected.” Haldeman 
states that in preadolescent children a pir- 
eal tumor often produces the syndrome 
characterized by Pellizi as ‘“‘macrogenito- 
somia praecox.” Frankl-Hochwart says, 
“When one finds in a young individual, 
along with the general symptoms of tumor, 
as well as the local signs of a lesion of tke 
corpora quadrigemina, abnormal body 
growth, unusual growth of hair, adipos- 
ity, somnolence, premature genital and 
sexual development, and finally intellec- 
tual maturity, one must think of pineal 
tumor,’ Probably the most significant of 
the eye signs are paralysis of upward 
movement, diplopia, abducens paralysis, 
ptosis, and absence of the light reflex 
(Haldeman). 

Only a few of these tumors have been 
localized to the pineal body ante mortem. 
These observations have been reported by 
neurosurgeons or neuropathologists on cases 
in which the diagnosis was made only at 
the operating table or at the post-mortem 
examination. For this reason the literature 
contains few references to the roentgen- 
ologic findings. There is no reference to the 
occurrence of roentgenologically demen- 
strable calcium in the true pinealoma or 
pineoblastoma. Teratomas sometimes cen- 
tain calcium (Sosman). The presence of 
calcification may be a diagnostic point by 
which teratomas may be differentiated 
from pinealomas (Horrax and Bailey), al- 
though in their only case of teratoma of 
the pineal body no calcification was seen. 
Altmann recently reported a dermoid aris- 
ing from the pineal body in a boy eleven 
years of age, in which the diagnosis was 
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made from the presence of a calcified tumor 
of the pineal body. 

The presence of increased intracranial 
pressure with the production of an internal 
hydrocephalus can readily be understood 
by the roentgenologist when the position 
of the pineal body near the aqueduct of 
Sylvius is borne in mind. In the presence 
of the above symptoms the roentgenolo- 
gist should search carefully in the region 
of the pineal for calcification. This will 
sometimes be seen in teratomas and der- 
moids. 

Ventriculograms will show a blocking of 
the aqueduct of Sylvius with a resulting 
internal hydrocephalus. A defect may be 
observed in the posterior portion of the 
third ventricle due to the presence of the 
pineal tumor. 

Encephalograms are of little positive 
value in the diagnosis of pineal tumors 
since air cannot enter beyond the fourth 
ventricle. Furthermore because of the in- 
creased intracranial pressure, the procedure 
is contraindicated. 

Arteriography may be of value, as il- 
lustrated by the case of Egas Moniz, Pinto 
and Almeida Lima, in which a diagnosis of 
glioma in the pineal region was made by 
this measure and the findings confirmed by 
operation. 

Gliomas, meningiomas, and tuberculo- 
mas are the lesions occurring in this region 
which must be differentiated from pineal 
tumors. 

Gliomas usually are on one side or the 
other, rarely arising from the pineal region, 
although Horrax and Bailey have reported 
spongioblastomas arising from the pineal 
body. Calcification in gliomas frequently 
occurs (12.9 per cent-~Mason; 11 per cent 
-—-Sosman; § per cent— Camp; 13.5 per 
cent--Van Dessel), and therefore when oc- 
curring as a midline tumor in the pineal 
region may be confused with calcified tu- 
mors of the pineal region. The presence of a 
calcified pineal body which seems to be of 
normal size will make one suspect a tumor 
in this region of other origin, particularly 
if the pineal body is seen to be displaced. 


Meningiomas arising from the pineal re- 
gion have been observed. Elsberg, in a 
review of 767 verified tumors of the brain, 
found 13.2 per cent to be meningeal fibro- 
blastomas of which only a fourth could be 
regarded as parasagittal, and examination 
of his aeons ote 3 ue at Sharan ely few 


be a a n tumors of ae ae body 
These parasagittal meningiomas usually 
arise from the meninges of one side or the 
other, rarely being midline tumors. Sosman 
believes that it is impossible to differentiate 
between a glioma and meningioma from 
the character of the calcification to be seen 
in the roentgenograms, unless, of course, 
the calcification in a meningioma is adja- 
cent to the skull and characteristic spicule 
formation and perforating vessels are seen. 
Masson could observe no distinguishing 
difference between calcification in gliomas 
and meningiomas. “From the character 
of the calcification it is seldom possible to 
differentiate with certainty between the 
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visible evidence of lime salt deposit in a 
glomatous growth and the results of 
similar process in an area of degeneented 
brain as a result of vascular changes, or in 
an old calcified brain abscess”’ (Massón): I 
know of no definite characteristics which 
would serve to differentiate the calcifica- 
tion in the above conditions from that in 
calcified tumors of the pineal body. Kin- 
green described a few cases in which cal- 
cification was observed in tuberculomas, 
but no distinguishing difference in the eal 
cification was described by which that con- 
dition could be differentiated from a cal- 
cified pineal tumor. 


SUMMARY 


Displacement of the pineal body has 
been discussed and illustrated. 

Evaluation of pineal displacement as a 
diagnostic aid and the possible sources of 
error have been considered. 

The literature relative to pineal tumors 
has been reviewed. 
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JHE ROENTGEN FINDINGS IN SUPPURATION OF THE 
PETROUS APEX (PETROSITIS)* 


By HENRY K. 
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ACP. 


NEW YORK CITY 


NTIL recently the diagnosis of sup- 

puration of the petrous apex was not 
usually made except after post-mortem ex- 
amination, and even today in spite of the 
graphic roentgen demonstration of this 
change in the petrous bone there are still 
clinicians who do not recognize its clinical 
significance. 

“Petrgsitis, or suppuration in the apical 
portion of the petrous pyramid, is a clinical 
entity. It is a complication of an acute 
otitic infection, and usually follows an acute 
coalescent mastoiditis. Petrosal suppura- 
ation may occur in a diploic bone or in a 
pneumatic bone. The suppuration in the 
former type of bone is an osteomyelitis, 
while a suppuration in the latter tvpe pro- 
duces changes which are analogous to a 
suppurative lesion in a well-pneumatized 
mastoid process. This paper will be limited 
to the study_of petrositis as it occurs in a 
pneumatic bone. 

Pneumatization of the temporal bone 1s 
the normal process in development. There 
is considerable variation in the character 
and extent of pneumatization. When pneu- 
matization is extensive, cells are found 
occupying portions of the squamosa end 
occipital bones, around the mouth of eusta- 
chian tube, floor of middle ear, tegmen 
tympani, petrous pyramid and petrous 
apex. Siebenmann, Girard, and many others, 
have described tracts of cells leading into 
the petrous apex from the middle ear. Prew- 
matization in the petrous tip varies con- 
siderably. One or two large pneumatic cells 
may be present (Collet, von Troelisch, 
Merkel). 

Mangabeira-Albernaz, Profant, Burger, 
Frenckner, Jungert, and others, ele 
that an infection in these cells (petrous 
apex) is the cause for the so-called Grad- 


+ From the Department of Roentgenology, Beth Israel Hes 
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enigo syndrome. Bigler demonstrated roent- 
ge enologically an abscess of the petrous 

apex, which he believed was the cause of 
Gradenigo’s syndrome. Eagleton describes 
caries of the petrous apex with sixth nerve 
involvement. 

[n a series of 1§ cases of petrous suppura- 
tion, which were under the observation of 
Kopetzky and Almour, but 2 cases showed 
a sixth nerve paralysis. This would tend to 
indicate that an abducens palsy is not a 
constant concomitant of petrous suppura- 
tion. Further, Kopetzky and Almour quote 
and agree with Vogel and others, who do 
not consider the so-called Gradenigo syn- 
drome as a clinical entity or characteristic 
of a specific lesion. Jungert confuses the 
two conditions for he speaks of the Graden- 
igo syndrome with and without petrous 
suppuration. He claims that the cases which 
recover do not have petrous suppuration; 
that these cases showing clinical and roent- 
genological evidences of petrous suppura- 
tion must be operated upon and that the 
simple or radical operation is inadequate 
and that measures must be instituted to 
drain the petrous apex evenif the labyrinth 
is to be sacrificed. He also cites 4 cases of 
otitic meningitis wherein at autopsy the 
cause in all 4 cases was found to be an 
empyema of the petrous apex; yet in none 
of these cases was a sixth nerve paralysis 
present. It seems clear that the diagnosis 
in vivo was not made because of the pre- 
conceived belief that a sixth nerve paralysis 
(Gradenigo’s syndrome) ts the essential for 
the recognition of the clinical and patho- 
logical entity of suppuration in the petrous 
apex. 

It is of the utmost importance to under- 
stand that a petrositis may exist without 
sixth nerve palsy. Sears states: “Pathology 
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of the petrous bone in otogenic paralysis 
of the abducens, as observed by careful 
autopsy is slight in quantity, covering all 
autopsy records available. However, the 
material at hand is not too convincing; 
to offset the abscess cavities at the petrous 
tip there are others to match them in which 
no paralysis existed.” Only by realizing this 
fact will measures be instituted promptly 
to drain the focus in the petrous apex and 
prevent a meningitis in such cases wherein 
the clinical signs and roentgenological evi- 
dences of the disease are present. These 
cases fall into two groups: petrous sup- 
puration with and without adequate drain- 
age. 

Petrous Suppuration with Inadequate 
Drainage. The usual history is that of a 
simple mastoidectomy upon an extensively 
pneumatized temporal bone with an ap- 
parently normal convalescence. After a few 
days the temperature reaches normal, the 
aural discharge gradually diminishes and 
disappears, and the wound is practically 
healed. This is followed by an interval of 
well being which varies from a few days 
to several weeks. There is usually a sudden 
onset of pain in or about the eye, particu- 
larly retro-orbital, which is the first typical 
symptom, and occurs on the same side as 
the suppurative lesion. This is due to irrita- 





Fic. 1. Position of patient. Inferosuperior projection 
of base of skull. 
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tion about the Gasserian ganglion, more 
particularly the ophthalmic branch of th 
fifth nerve. Eagleton attributes the retrf- 
orbital pain to an inflammatory reaction 
of the dura overlying the diseased petrous 





Fic. 2. Intense atrophy and loss of trabeculations in 
the left petrous apex. Suppuration in the petrous 
apex with inadequate drainage. 


tip. As a rule, there 1s a sudden profuse 


otorrhea accompanying the eye pain. As- e 


sociated with these symptoms is a low 
grade temperature. A roentgenographic ex- 
amination at this time shows evidences of 
petrosal tip suppuration. Operative inter- 
ference 1s indicated in the presence of the 
above symptomatic group with positive 
roentgen findings. Eagleton says that retro- 
orbital pain in the presence of a sepsis 
means caries of the petrous apex. Delay 
results in endocranial extension to the men- 
inges with a fatal termination. It is of im- 
portance to note that the presence of a 
sixth nerve paralysis is not a necessary 
factor in diagnosis. 

Petrous Suppuration with Adequate Drain- 
age. The history is usually the same as the 
aforementioned type: a normal convales- 
cence after a mastoidectomy. There is, 
however, no typical eye pain and there is 
no development of sepsis. The important 
clinical factor is the return or continuance 
of a profuse otorrhea, which is persistent 





ic. 3. Considerable destruction of the left petrous 
apex. Extradural extravasation of lipiodol. Sup- 
puration in the petrous apex with inadequate 
drainage. 


following mastoidectomy on an extensively 
pneumatized bone. The roentgenographic 
examination shows changes characteristic 
of petrous suppuration. 

This condition, if the petrous apex 1s 
drained, resolves and heals completely; 
if not operated upon a protracted otorrhea 
results, due to continuous drainage through 
broken down cells or through a fistulous 
tract into the middle ear. 

Friesner and Druss state that in these 
cases recovery 1s an evidence of a mild in- 
fection and adequate drainage. Kopetzky 
and Almour, however, maintain that the 
virulence of the infection 1s of no con- 
sequence and that adequate drainage is the 
all-important factor. Krenckner quo-es 
Voss, who claims that pus foci in the pyr- 
amids have a tendency to heal if the tym- 
panum and antrum are well drained. Uften- 
orde states that one must think of a pyram- 
idal tip suppuration where the middle ear 
continues discharging after surgery for the 
relief of an acute mastoid suppuration. 


TECHNIQUE 
For the demonstration of suppuration in 


the petrous apex, the most information 1s 
obtained from a film of the base of the skull, 
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because both pyramids are depicted at the 
same time, and are contrasted by the sur- 
rounding bony structures and show, their 
structural character and detail more clearly. 

The routine examination of the mastoid 
processes includes one view of the base of 
the skull. Should a complicating petrous 
suppuration develop, the original film of 
the petrosae is available for comparison 
with subsequent films permitting the de- 
tection of the earliest changes. 

Figure 1 shows the position of the pa- 
tient. The patient is supine, the head 1s 
lower than the rest of the body and rests on 
the vertex, so that a line drawn through 
the external auditory canal and superior 
orbital margin is parallel to the cassette, 
which is horizontal. The sagittal plane of 
the head is perpendicular to the table. The 
tube is tilted upward 15 degrees. The cen- 
tral ray is directed one inch in front of the 
external auditory canal, in the midline. 
The same position can be accomplished by 
hyperextending the body, using books or a 
block as a support in the mid and lower 
dorsal regions. A small pillow is used to 
cover the block, the elevation being about 
8 inches. 





Fic. 4. Intense atrophy of the right petrous apex. 
No operative interference subsequent to mastoid- 
ectomy. Patient is symptom-free except for 
otorrhea. Suppuration in the petrous apex with 
adequate drainage. 
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INTERPRETATION 


The value of the roentgen diagnosis lies 
entirely in the fact that suppuration of the 
petrous apex can be recognized before the 
Gevelopment of meningeal “infection, and 
in sufficient time for surgical drainage to be 
instituted. — ka | 





F:c. 5. Bilateral mastoidectomy six years ago. Right 
side healed. Persistent discharge from left side. 
Left petrous apex shows a diminution in aeration 
and thickened trabeculae. 


As previously stated, a film of the base 
or the skull is routinely made in all mastoid 
xaminations. This has been of inestimable 
value in these cases which subsequently 
developed a petrositis. 

Arnoldson, in a discussion of Hellmer’s 
paper, cites 7 cases of otogenic meningitis 
which, at autopsy, showed the source to 
be a suppuration of cells in the petrous 
apex. He stresses the value of determining 
roentgenologically the presence of pneu- 
matization in the petrous apex in all cases 
of otitic suppuration prior to mastoid- 
ectomy. Only in this way, he believes, can 
one be on the lookout for a possible com- 
plication in the petrous apex. 

In all cases of suppurative mastoiditis, 
the petrous pyr ramid shows a generalized 
diminution in aeration. This change in 
aeration is due to a congestion of the mem- 
brane lining the air spaces. The finding is 
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similar to a dimintuion in aeration of a 
pneumatic mastoid such as is found in a 

otitis media.* This change is not due td 

petrostitis. None of our cases showed any 
changes of a suppurative petrositis until 
some time after a mastoidectomy had been 
performed. This, however, does not pre- 





Revision operation with 


The 


6. Same as Figure $. 
injection of lipiodol into mastoid antrum. 
lipiodol extended into the petrous apex through 
tract of cells above labyrinth. 


Fic. 


clude the possibility of its presence before 
a mastoidectomy. Further study of this 
original film shows the character and extent 
of the pneumatization in the pyramid. It is 
readily compared with the opposite petrous 
pyramid. In the event of a bilateral otitic 
infection, both pyramids would show sim- 
ilar changes, and the subsequent develop- 
ment of petrostitis on one side or the other 
would be readily detected. 

A roentgenographic examination at the 
time when a petrositis has developed shows 
decalcification of the bony trabeculae which 
subsequently disappear. This is followed 
by decalcification or atrophy of the entire 
apical portion, the contour remaining 1n- 
tact. The atrophy may be so intense that 
the petrous apex is either faintly or not at 


* Geyman and Clark divide petrositis into three groups: 
occurring with acute otitis media, with acute mastoiditis, and as 
a postoperative sequel. 
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all visualized. Perforation and finally de- 
struction of a considerable portion of the 
@pex may ensue. This atrophy or decreased 
density 1s found only internal and anterior 





Fic. 7. Petrous suppuration with inadequate drain- 
age; patient died of meningitis. Lipiodol injected 
Into petrous apex, post mortem. The lipiodol ex- 
tends posteriorly above the tentorium and into 
the anterior and middle cranial fossae. 


to the labyrinth. The basal portion of the 
pyramid retains its density. By contrast, 
the basal portion of the pyramid shows a 
relative increase in density, which is only 
apparent and not real. Operative interfer- 
ence is Imperative in the presence of clin- 
ical symptoms and the above findings. 

Cases of petrous suppuration with ade- 
quate drainage also show positive roentgen 
findings, although clinical symptoms may 
be absent. These cases should be operated 
upon to eradicate the focus of infection 
in the petrous apex. If not operated upon 
it will be the cause for a protracted otorrhea. 

The petrous bone in a case with a pro- 
tracted otorrhea shows a generalized dim- 
Inution in aeration. There is no atrophy. 
The apical contour is intact. The trabeculae 
are not distinctly visualized, and may be 
destroyed; or the trabeculae may be thick- 
ened. The basal portion of the pyramid 
shows a productive osteitis. 

In 6 cases lipiodol was injected into the 
petrous apex. In § cases the injection was 
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made either through the fistulous tract 
or the operative opening into the tip. In 
the sixth case the lipiodol was injected into 
the middle ear (Gottlieb). 

One case, which died from a purulent 
leptomeningitis, showed the spread of the 
lipiodol into the anterior cranial fossa, 
across the middle fossa, and over the ten- 
torium. This outlined the pathway of infec- 
tion, which was through the petrous apex. 

Another case with no meningeal symp- 
toms showed the lipiodol in the petrous 
apex and in the cranial cavity above the 
tentorium. This patient presented a typical 
clinical picture for several weeks but it 
apparently was not recognized. Roent- 
genographic examination showed changes 
of petrous suppuration, and immediate 
operation was advised. Timely operation 
probably prevented the development of a 
meningitis. The patient is alive today, and 
on the road to recovery, but is still in the 
hospital. 

In one case which showed marked apical 
destruction the lipiodol escaped from the 
petrous apex subdurally into the region 
of the inferior petrosal sinus. Seven months 





Fic. 8. Petrous suppuration with inadequate drain- 
age, right side. No meningeal symptoms. The 
petrous apex was drained and lipiodol injected. 
The distribution of the lipiodol is the same as in 
ligure 7. Timely operation prevented the develop- 
ment of a meningitis. 
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later the lipiodol was fragmented but in the 
same location. In the other 3 cases the 
droplets of lipiodol were confined to the 
petrous apex. 

One case in which the entire tip was not 
visualized due to the intense atrophy 
showed the lipiodol confined entirely within 
the apex. There was no extravasation sub- 
durally. This failure to visualize the borders 
of the petrous apex is not an indication that 
a perforation through the apex has oc- 
curred. Roentgen examination two weeks 
later showed the liptodol in the petrous 
apex, but the size of the lipiodol shadow was 
smaller. A part of the lipiodol must have 
drained through the middle ear. 

The injection of lipiodol into the petrous 
apex, as practiced by Kopetzky and Almour 
at the time of operation or shortly there- 
after, is not attended by any untoward 
sequelae. 

In one case, with a persistent discharge 
from the wound, lipiodol injected into the 
middle ear at a revision operation depicted 
the tract of infection above the labyrinth 
and into the petrous apex. 

Roentgen examination of several of the 
operatively cured cases of petrous suppura- 
tion, six months to one year postoperative, 
show a return to normal density of the 
apical portion, with an increase in density 
in the perilabyrinthine area or basal portion 
due to a productive bone change. The 
typical bony cell walls do not reform. 


SUMMARY 


I. Suppuration in the apical portion of 
the petrous pyramid is a complication of 
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an acute otitic infection, and can be recog- 
nized clinically and roentgenologically 
Sixth nerve paralysis, in cases of petre 
suppuration, is by no means an important 
or essential finding; it may be a coincidental 
finding with a lesion in the pyramid, and 
again the petrous pyramid may be ex- 
tensively involved without any signs of 
involvement of the sixth nerve. 





2. The clinical recognition depends upon 
the following: 

a. Profuse otorrhea, occurring after a 
period of cessation, following a 
simple mastoidectomy. 

b. Pain along the distribution of the 
ophthalmic branch of the fifth 
nerve, retro-orbital. 

c. Low grade sepsis. 

3. The roentgen findings are diminished 
aeration, deficient trabeculations, intense 
atrophy, perforation and finally destruc- 
tion of the apical contour. These changes 
occur only in pneumatized petrous pyra- 
mids. 

4. Operative interference 1s indicated 
when clinical symptoms and roentgeno- 
logical findings are present. 

5. Cases showing roentgenological find- 
ings and no clinical symptoms have ade- 
quate drainage, and, if not operated upon, 
will probably terminate in a protracted 
otorrhea. 

6. The roentgenologic findings in lesions 
of the petrous pyramid in other than pneu- 
matized bones are not discussed in this 
paper since they constitute a different 
lesion, 
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F IS the purpose of this discussion to 

present the various diseases which, when 
they affect the spine, may result in deform- 
ity of vertebral bodies; to classify these 
diseases; to describe the roentgen appear- 
ance of the vertebrae under these various 
conditions with special regard to differ- 
ential diagnosis; and finally to present a 
bibliography limited to the more or less 
recent or easily accessible literature to serve 
as a reference guide to those interested in 
any particular phase. 


CLASSIFICATION 

Congenital Anomalies tA AB Sk AOL 3,137,147 

i. Absence of half or all of the vertebral body: 
Klippel-Feil syndrome. 
Vertebral fusion: complete, 
fusion, 
Supernumerary vertebra. 
Supernumerary ribs. 
Hemihypertrophy. 
Developmental Disarders: 23.32 51 52 64 68 82 106 125 LAL 
1. Retropulsion of the nucleus pulposus. 
2. Kyphosis dorsalis juvenilis; osteochondritis: 

epiphysitis: subchondral necrosis,!9:24.98.122 149 

3. Osteogenesis imperfecta. 

4. Local malacias; presenile osteoporosis.'"¢ 
s. Chondrodystrophy, 8.2139 

6. Dwartism. 

Trauma: 

t. Fracture with or without dislocation. 
Kiimmell’s disease; Kiimmell-Verneuil’s dis- 
ease, 4.745, 75 76 77 

Infections: 
1. Osteomyelitis 
(a ) Staphylococcus UFC US? A OA 80,88 105,114,136 145 
(Fig. 14, B, ©). 
(b} Pneumococcus,” 
(c) Cerebrospinal meningitis." 
(d) Typhoid.3.5.9:50,89,98 
(e) Typhus.* 
(f) Malta fever, %44,1% 
(g) Brucella abortus," 75 
(h) Grippe.“ 
G) Smallpox, ® 


to 


unilateral, cress 


ey 4a fad 
+ * 


* These conditions are arbitrarily so classified. Revision 


may be needed with the acquisition of farther knowledge 


4) Leprosy.* 
(k) B. proteus (personal experience), 

Tuberculosis.” OF 42 127 136 

Sy philis.! 73.29 .57.142.148 (Fig, 4), 

Charcot’s spine. ®™ -103a 

Fungous infections. 1426 96 LOS ILL L29 
6. Echinococcus disease,'2.59.79.14 

Metabolic Disorders: 

1. Hunger osteopathy. 

2. Osteomalacia,*32t 54,71 á 
3. Osteitis fibrosa cystica, 739-14. 

4. Osteitis fibrosa (Paget's). 

s. Pituitary disease.” 

6. Amyloid disease. t3732 (Fig. 3), 

. Gaucher’s disease; 59.107 068.148 Sch iiller’-Chris- 
tian’s syndrome; Niemann-Pick’s 
(Fig. 4). 

8. Gout.% 

Blood Dyscrasias At 43.87.90 Us 
1. Leucemia (Fig. <), 

*2. Chloroma. 

Primary Tumors 33.65 
1. Giant cell tumor.#0.4.120 
2. Sarcoma; chondromyxosarcoma.97 99 112 117 133 AH 
3. Ewing’s tumor. 

4. Myeloma.§ 19.384 102.151 
§. Angioma.® 20.47.49 
6, Chordoma.®? 
*7, Radium osteitis (Martland).* 

Metastatic Tumors :® 1654 66 ,93 128 

1, Carcinomas of lung, thyroid, 


tract, nasopharynx, 
15 22 38 53 6166 94 131 132 


ia de Las pl 
e a * * 


disease!®? 


gastrointestinal 


breast, prostate, liver. 


2. Hypernephroma,® 46.190 

Neurofibroma.!8-% 

Rhabdomyoma.?! 

Sarcomas, as, for example, of liver (personal 
experience). 
Unclassified: 

*1. Hodgkin’s 


7295 115 


ary fe Cad 
* r * 


disease and lymphosarcoma.t-70, 


Pressure Atrophy: 
1. Aneurysm. 
2. Extravertebral tumor (personal experience). 


Congenital Anomalies. This group of 
spinal deformities is a difficult one to 
analyze except in the light of embryological 
studies. The vertebrae in their deve lop- 
ment are formed by the union of the ad- 
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ic. 1A. Osteomyelitis. Onset of back pain one month 
after evacuation of furuncle. Staphylococcus 
aureus sepsis. (Operation.) February 16, 1932. 


joining halves of protovertebrae and sev- 
eral abnormalities may result at this stage. 
In this group belong the vertebral fusicns, 
complete, unilateral and cross, due to fail- 
ure of the halves of the protovertebrae to 
separate. There may be wedging of one or 
more vertebrae. Normally a canal remains 
at the site of the previous interproto- 
vertebral space which serves as a locus 
minoris resistentiae. That a congenital 
wedging can occur without the presence 
of any disease, such as tuberculosis, ap- 
pears from the case described by Schul- 
thess, in which there was a lumbar kypho- 
sis in a new-born child with a spina bifida, 
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the deformity having arisen as the result 
of a fusion of l, and l4 into a wedge- 
shaped body. Similar studies have been 
made by Delahaye. Deformity of a super- 
numerary vertebra is due to the fact that 
there is no support from an accompanying 
rib. This causes a lateral backward sub- 
luxation and wedging of the offending 
vertebra. Supernumerary ribs also result 
in a lateral subluxation and lateral wedging 
of a vertebra. Often the wedging is not ap- 
parent in the lateral film alone. The Klip- 
pel-Feil syndrome is associated with the 
absence of one or more cervical vertebrae, 
sometimes with wedging of one of the re- 
maining vertebrae and marked deformity. 
These cases have been reported in great 
detail in the German literature. 

Developmental Disorders. The anatomical 
studies of Schmorl and their interpretation 
roentgenographically by Calvé and Galland 
have established the importance of the 
nucleus pulposus in a rational understand- 
ing of those deformities appearing during 
development. Occasionally it has been 
noted that there is a posterior displace- 
ment of the nucleus; the fulcrum upon 
which the vertebrae hinge is therefore more 
posterior than usual and as a result the 
anterior intervertebral spaces are narrowed 
and there is wedging of the corresponding 
vertebrae. This type of kyphosis 1s diag- 
nosed by the number of vertebrae involved, 
the rather uniform degree of wedging and 
by the occasional appearance of calcifica- 
tion in the nucleus. Undoubtedly, most of 
the so-called “postural” changes previously 
ascribed to rickets result from this cause. 
At no time is there collapse of the bodies or 
tendency to fusion in rickets. Herniation 
of the nucleus into spongiosa does not 
result in deformity, although the latter 
may appear with an associated osteoporo- 
SIS. 

Kyphosis dorsalis juvenilis, originally 
described by Scheuermann, is character- 
ized by the fact that it most frequently 
appears in the roth and 11th dorsal verte- 
brae; there is a more or less wedge-shaped 
vertebra at the culminating point of the 
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xyphosis. The epiphyses are often larger 
anteriorly than posteriorly. Frequently 
they are slightly retracted, differently 
shaped and situated so as to be in apposi- 


tion with the vertebral bodies. The whole 


process thus gives the impression that the 


\juxta-epiphyseal tissue is compressed or 


atrophied. There is no further alteration 
when the epiphyses become united with 
the vertebral bodies. In several cases the 
affected vertebrae become foreshortened 
and triangular in shape and there may be 
spur-like prominences. The diseases de- 
scribed by Calvé and by Buchman are 
probably the same in nature, although ia 
the so-called Buchman’s disease wedging 
is not a common feature. Rather there is 
marked irregularity of the articular sur- 
faces of the vertebrae with deformity of the 
epiphyses. Some cases such as that of 
Martin and Roesler show similar marked 
wedging and are listed under the general 
title of subchondral necrosis. 

Deformity of the vertebral bodies as a 
characteristic of osteogenesis imperfecta is 
not a common finding roentgenographi- 
cally. It has been noted pathologically and 
then apparently consists of bizarre de- 
formities, easy of diagnosis when the de- 
formities of the remainder of the skeletal 
system are noted. 

The local malacias also described as pre- 
senile osteoporosis, the deformities of 
achondrodystrophies and dwarfism, are 
chiefly due to the fact that the resistance of 
the bony tissue of a vertebra is less than 
that of the nucleus pulposus and the inter- 
vertebral discs are thus pushed up deep 
into the vertebrae and the latter appear as 
the vertebrae of fish (Fischwirbel), that 
is, they are lenticular or biconcave in 
shape. For this reason the collapse of the 
bodies is uniform and there is no narrow- 
ing of the intervertebral discs, if anything, 
a slight widening; there are no h ypertrophic 
changes. 

Trauma. Fractures of the vertebral 
bodies are usually compression fractures 
except in the cervical region where they 
may be of the longitudinal fissure or crush- 
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1B. March 18, 1932. 


FIG. 


ing type. They may, of course, appear with 
or without dislocation. The compression 
is usually most marked anteriorly unless 
there have been, in addition, fractures of 
the vertebral appendages. The inter- 
vertebral space remains intact. After a 
varying length of time, hypertrophic spurs 
form at the margins of the injured body 
and often also at the anterior articular 
surface of the adjoining vertebra. In fact, 
the presence of localized hypertrophic 
spondylitis, with wedging of a body, and 
without narrowing of the intervertebral 
discs, usually indicates the presence of an 
old compression fracture of this body. In 
1891 Kümmell described a condition often 
due only to a slight trauma which may in- 
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Fic. re. April 15, 1932. 


volve the vertebral column indirectly, and 
in which there are no immediate signs ex- 
cept for a transient period of pain in the 
back, but, after months of complete 
well-being, a rarefaction of the vertebrae 
occurs, probably due to an interference 
with its circulation leading to a nutrition 
atrophy. Autopsy early in this condition 
has shown small hematomata within the 
vertebral body. It is obvious, therefore, 
that as in the case of hemangiomata of the 
spine (loc. cit.) there may never be collapse 
of the body but that, on the other hand, 
collapse may occur at any time subsequent 
to the injury. It follows, too, that in a 
genuine case of Ktimmell’s disease there 
was never any fracture and that roentgeno- 
grams following the injury will show no ab- 
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normality. Further, itis only in the presence 
of such roentgenographic evidence that sub- 
sequent post-traumatic vertebral deformity 
can be ascribed to Ktimmell’s disease. The 
Kummell-Verneuil syndrome is the pres- 
ence of collapse subsequent to injury with 


2 


3: 


a general malacia of the spine in addition. f 


Infections. It is our finding that there isa 
more or less characteristic appearance of 
the vertebrae, roentgenographically, when 
they are affected by the staphylococcus, 
pneumococcus, meningococcus, B. typhosus 
or paratyphosus, “grippe,” B. melitensis, or 
B. proteus. This typically is a localized, 
ragged, hypertrophic spondylitis, with uni- 
form narrowing of the adjacent interverte- 
bral space and a slight wedging of the body 
progressing into real destruction and col- 
lapse (particularly when the cervical region 
is affected), with or without abscess. There 
is always a thickening of the perivertebral 
fibrous tissue. The features appear in this 
approximate chronological order. When the 
infection is due to a pyogenic organism, 
there is often destruction of a vertebral 
appendage. This 1s, of course, a generaliza- 
tion; the changes do not appear until late 
in the disease, often not for several months 
after the appearance of symptoms referable 
to the spine. It 1s within the experience of 
many that a vertebral body grossly 1n- 
vaded, as found at post mortem, had shown 
no definite changes in the roentgenogram. 
It is important, however, to know that the 
changes described above do occur in these 
infections, and that not all narrowing of 
the intervertebral disc is due to tubercu- 
losis. It 1s of equal importance in the dif- 
ferential diagnosis from perinephric ab- 
scess. Curiously enough, syphilis character- 
istically gives a different picture, namely, 
a uniform narrowing of the vertebral body 
without any change in the intervertebral 
space and no bone reaction. The only other 
infection which gives the latter picture, 
within our experience and as far as can be 
gleaned from the literature, is an infection 
with Brucella abortus. In the latter, how- 
ever, the picture is variable. In Jensen's 
case, for example, there was uniform nar- 
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rowing of these vertebrae each definitely 
resembling that of syphilis, while in the case 
of Lassen, there was no collapse, but a 
narrowing of the intervertebral joint and 
hypertrophic spondylitis. Undoubtedly this 
Ng disease as it affects the spine deserves 

Vo study. Smallpox is mentioned 

c y for its potentialities. A definite col- 

lapse due to this cause has not been de- 
scribed. 

As regards tuberculosis, the roentgeno- 
graphic appearance is best studied in con- 
junction with the types of pathological 
invasion. Following the articles of Doub, 
and the observations of Sgalitzer, tubercu- 
lous involvement of the spine may be said 
to occur in the following ways: 


1. Central involvement of the body with 
a minimum of symptoms until necrosis 
causes collapse of the body. There is 
then involvement of the intervertebral 
disc and adjacent vertebrae. 

2. Epiphyseal type of involvement. 
There is an early narrowing and disap- 
pearance of the disc with coaptation of 
the vertebrae. Early collapse and ky- 
phosis are not seen. Abscess may be the 
earliest sign. 

3. Anterior or peripheral variety. The 
involved area is below the anterior 
longitudinal ligament in the anterior 
portion of the body. It may, however, 
secondarily invade the body and be- 
come central. 

4. The vertebral appendages may be in- 
vaded. 


It is obvious then that differentiation of the 
first variety from kyphosis dorsalis juven- 
ilis may be very difficult; that the epi- 
physeal variety may simulate a pyogenic 
osteomyelitis; that the anterior variety may 
only be suspected from the demonstration 
of an abscess. One point, however, may be 
of assistance; tuberculosis in the absence 
of secondary infection usually shows very 
little new bone formation although even 
this perhaps occurs more often than is 
thought. The course of the disease is of the 
utmost differential importance. 


F 
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Syphilis (clinical). Case of cerebrospinal 
syphilis. 


The Charcot spine is characterized by 
the same appearance as that noted in other 
joints, the extensive fragmentation of the 
anterior surface of the bodies. In our experi- 
ence, this condition will not be confused 
with any other condition, except perhaps 
the fungous infections. The latter, however, 
practically always have an external fistula 
and roentgenograms are made usually out 
of curiosity rather than for diagnosis. 
Echinococcus disease may result in collapse 
of a vertebra, often with sclerosis about it. 
Sometimes there is complete destruction. 
There is no bone reaction nor atrophy. The 
intervertebral discs are intact. Before col- 
lapse, there are round unilateral and uni- 
locular excavations involving one or ad- 
jacent vertebrae. 
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by the Germans, a single vertebra may 
show this change. Amyloid disease, with 
invasion of the spine may result in a 
“Fischwirbel,? as in the case of ‘Mandl. 
There may, however, be uniform collapse 
without material change in shape except # 
for some wedging. The latter when it cursg 
is the usual finding in the primary coe 
ized xanthomatoses (Gaucher’s disease, 
Schiiller-Christian’s syndrome and pos- 
sibly Niemann-Pick’s disease), where the 
body of the vertebra is completely necrotic 
and only a thin atrophic cortex and a few 
spongy trabeculae remain. There may be 
complete destruction and scar tissue re- 
placement. Kyphosis of this type is often 
seen with acromegaly in association with 
pituitary adenoma. Characteristically, 
then, this group of metabolic diseases 1s 
characterized by a narrowing of the verte- 
bral body with either wedging or the as- 
sumption of the lenticular shape, and with 
either no change in the intervertebral space 





Fic. 3. Amyloidosis (autopsy). Amyloidosis of the 
liver, bone marrow, adrenals, kidneys and pan- 
creas with collapse of first dorsal and first lumbar 
vertebrae—etiology not found. 


Metabolic Disorders. There are several 
diseases which may be included in this 
group which are characterized by practi- 
cally the same features, namely, a change 
in the bony structure of the vertebra so that 
it loses its normal resistance and becomes 
uniformly compressed by the intact inter- 
vertebral disc. The vertebral body assumes 
the shape of the “‘Fischwirbel.”” When the 
disease is general, all of the spine may be 
affected, as in osteomalacia. The discs here 
appear to swell and become spherical. In 
the hunger osteopathy extensivelydescribed Fic. 4. Gaucher’s disease (clinical). 





' 
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or a relative widening with a spherical ap- 
pearanee. This same appearance is seen in 
Paget's disease when the rarefying osteitis 
predominates over the productive process, 
and particularly when the body is affected 

greater extent than the arches, an 
anterior bowing results. From the roent- 
genogram alone, the differentiation of os- 
teitis fibrosa cystica (von Recklinghausen) 
ard osteomalacia often cannot be made. 
The progressive narrowing of the verte- 
brae, with ,the assumption of the ‘“‘Fisch- 
w:rbel”’ shape are characteristic of both. 
Ir osteomalacia, the disease is more gener- 
alized earlier; in von Recklinghausen’s only 
two or three vertebrae may be involved as 





—— 
ps 


1G. §. Myelogenous leucemia (biopsy). Boy aged 
five with large liver and spleen. Blood count: 
hemoglobin, 60 per cent; white blood cells, 4,900; 
pglymorphonuclear leucocytes, 1 per cent; myelo- 
cf tés, 4 per cent; myeloblasts, 80 per cent. 
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Fic. 6. Hodgkin’s disease (biopsy). 


far as the roentgenogram is concerned. 
Examination of the other bones and evi- 
dence as to the presence or absence of a 
parathyroid tumor are of importance. 
Blood Dyscrasias. In 1914, Rolleston and 
Frankau reported a case of acute leucemia 
simulating caries of the spine. The cancel- 
lous tissue of the bodies of the vertebrae 
was so soft that it could be cut quite easily, 
and the compact bone was thinned out. 
There was no collapse of the body. Micro- 
scopic examination showedaleucoblastic re- 
action (lymphocytic-like) but the cells were 
regarded by the pathologist as myeloblasts 
or their precursors. The case of Melchior 
was that of a lymphatic leucemia. Pains in 
the bones in chronic myelogenous leucemia 
is a well-known finding, and in Figure 5 is 
seen a vertebral wedging in a case of chronic 
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; | | myelogenous leucemia. Ewing notes in- 
~ volvement of the bones in chloroma; np 
| definite reports of collapse in this condition 
-have been found by us. 
Primary Tumors. Collapse of a verte- 
_ bra may occur in any of the primary tumors 
|)" causing bone destruction and when it does 
7 7 = 2 occur the resulting appearance is approxi- 
O] -_._, mately the same for all, a uniformly col- 
SoS Saa oo lapsed vertebra with preserved integrity of 
E a ee see P 
29 Sjajan]? | bone reaction. The giant cell tumor usually 
Rae en ee aie spherical shadow showing a 
TS SS SS multicystic appearance. When collapse 
ea ee ae 
and extensive, especially when the tumor 
pot | se isin the cervical or lumbar region. Primary 
= oo oe ee © | | | sarcomas are not common but, when seen, 
=a cea ies an ane ae E e 
aa oF : i oe | ing of the body of a vertebra. There is apt 
r 7 4 naa to be edema of the soft tissues overlying 
oe Pot bE EP Chondro myosarcoma does not usually re- 
~~ me Peed a _ | isa fairly frequent invader of the spine and 


| Paravertebral mass 
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ee S E ies Let Se eOme (Kolodny). 
fof | Py shows a diffuse involvement of the spine, 
EEE | oo aa tion. Uniform collapse, especially in the 
fever bl bet ott | form of “Fischwirbel,” is a common find- 
Isis! slale!l [5!.l.{/ | | ing, usually appearing in several vertebrae. 
eee ee pee ae es er a 
—— | a wee l _ spine has been well described by Bucy and 
a Pea ced a aa Lo hued. UL | Capp, the curious coarse longitudinal stria- 
| Poi 7 | 7 | ft. | | tions of the bone replacing the normal bony 
lad. Chordoma is the one primary tumor of 
the spine, arising as it does from the primi- 
© |; tive notochord, that early results in de- 
© | | struction of the intervertebral disc, the 
_ mass only secondarily Invading contiguous 
| vertebral bodies. In the case reported by 
_.. Hutton and Young, the discs above and be- 
low were also thinned, 
Metastatic Tumors. The following are 
characteristics of vertebrae affected by 
metastatic processes: 
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eucemias 


Giant cell and angioma 


Chordoma 
Carcinoma 
Hypernephroma 
Neurofibroma 


M yeloma 






Sarcoma 
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Amyloid 


Metastatic Hodgkins’s disease 


Pressure atrophy 


Bload dyserasias L. 
Primary tumors 


M.L. 


The metastases may be of the osteoclas- 
tic or osteoblastic variety. In neither case 
ae collapse take place early, even later 
though, in the osteoblastic type. When col- 
lapse does occur, there 1s a uniform narrow- 
ing of the vertebral body; the intervertebral 
discs remain intact until very late in the 
disease; there is no bone reaction; there is 
no kyphosis. Usually, there 1s seen in the 
other vertebrae, circular ragged defects in 
the medulla, spreading to the cortex. In the 
osteoblastic variety, there is a more or less 
uniform increase in density of the body 
without increase in size. When the latter 
appearance is present, it must be differenti- 
ated chiefly from Paget's disease and oste- 
itis condensans. The former differentiation 
can often be made from the remainder of 
the skeletal system; the latter is extremely 
dificult. As far as can be determined from 
the literature and from our experience, oste- 
itis condensans is not associated with col- 
lapse. 

Involvement of the spine in Hodgkin's 
disease, arbitrarily described with tumors, 
is a common finding, so much so that a con- 
stant pain referable to the spine during the 
course of the disease leads one to believe 
that metastases are present whether they 
are demonstrated by the roentgenogram or 
not. Collapse, however, does occur with 
frequency and is then indistinguishable 
from that of carcinoma, in the appearance 
of the involved body. Usually, however, 
there are demonstrable metastases in only 
one or two vertebrae at a time. Lympho- 
sarcoma does not ordinarily involve bone 
and a case with collapse has not been noted. 

The various carcinomatous metastases, 
from lung, thyroid, breast, gastrointestinal 
tract, nasopharynx and prostate, as well as 
those from hypernephroma, neurofibroma 
and rhabdomyoma, when they cause de- 
formity of the vertebral bodies, cannot be 
differentiated. Neurofibroma usually re- 
sults in a marked kyphosis. It is merely a 
matter of probability that in any given 
case where the metastases are osteoblastic, 
in a male, the prostate should be suspected 
as being the site of the primary lesion, 
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whereas the presence of collapse with os- 


teoclastic areas suggests the probability of 


hypernephroma or breast carcinoma. 
Pressure Atrophy. Paravertebral patho- 
logical conditions do not usually causę col- 
lapse of vertebrae. Aneurysms may ci 
marked pressure atrophy without any defi- 
nite change in the size or shape of the verte- 
bral bodies or the intervertebral spaces. 
The outlines are usually well made out but 
there is a marked decalcification of the 


body. This is also true in paravertebral 
sarcomas. After removal of such tumors, 


there is usually complete regeneration of 


the vertebral body. 


DISCUSSION 


It is needless to impress roentgenologists 
with the necessity for studying t the normal 
appearance of the spine at various ages. 
Suffice it to make the following criteria: 

In the normal vertebra, two systems of 
bone trabeculae are noted, which intersect 
perpendicularly y and which are interrupted 
in their continuity by a sagittal canal carry- 
ing the main central vein of the body. E ach 
caudally following vertebra 1s larger than, 
or at least of the same size as, that of the 
one above it. A longitudinal diameter of a 
vertebra shorter than the corresponding 
diameter of the vertebra above it is to be 
considered as absolute indication of a path- 
ological involvement of the vertebra. In- 
tegrity of the sharpness of the outline and 
the uniformity of density of a vertebra are 
of utmost importance. This applies just as 
well to the intervertebral disc. It 1s essen- 
tial to study small sections of the spine at a 
time, to use cones, compression and proper 
angulation: the routine use of stereoscopic 
anteroposterior views as well as the lateral 
view is advised. In short, complete and 
technically satisfactory examinations are 
necessary. The mechanism of the various 
types of vertebral deformity is to be made 
the subject of a further communication, 
where an attempt will be made to offer a 

rational explanation of why deformyy oc- 
curs in the way it does in any partc ilar 
disease. In Table 1 are summarized fhe 





“haracteristics of the diseases mentioned 

in the present article. 
CONCLUSIONS 

A review of the literature and our own 

studies indicate that spinal deformity may 

* occur in numerous conditions. In general, 

xi it may be said that such a deformity should 

e Audied particularly with regard to the 


nape of the intervertebral discs, the pres- 
ence of bone reaction, the presence of 






general atrophy of the spine and the mani- 
festations of disease elsewhere. The fact 
must again be emphasized that diagnosis 
from a roentgenogram is impossible with- 
out, in addition, complete clinical data and 
correlation. 


Thanks are due to Dr. Leopold Jaches for his 
personal inspiration and advice and for permission 
to use the departmental material. Thanks are also 
due to Mrs. L. B. Zeisler for her technical assis- 
tance, 
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CALCAREOUS CONCRETIONS IN RAYNAUD'S DISEASE 


By HERBERT E. CHRISTMAN, M.D. 


From the Department of Roentgenalagy, Massachusetts General Hospital 


ULTIPLE subcutaneous calcareous 
deposits (“interstitial calcinosis”) 
have been described as being associated 
ith a number of diseases. Particularly 
in connection with scleroderma and scler- 
odactylia, these deposits have been re- 
perted with increasing frequency in recent 
years. Such an association with Raynaud's 
disease has been less frequently observed. 










Apparently the earliest report was by Lewan- 
dowsky® in 1905. A farmer’s wife, aged fifty- 
seven, had had asphyxial paroxysms in the 
finzers of both hands for five years, nodules in 
the right forearm and around the right elbow 
for two years, and thickened, immobile skin 
over the fingers, with limitation of joint motion, 
for an unstated period. Although Lewandowsky 
speculates at some length on the cause of the 
phenomenon, he makes no mention of either 
Raynaud's disease or sclerodactylia. 

In 1911 Davis! reported the case of a white 
woman, aged thirty-four, who had had Ray- 
naud’s disease for “many years,” sclerodactylia 
and calcareous nodules for the past eight years. 
The deposits were found in the fingers of both 
hands and around one elbow. 

Hunter’s*? patient, a white housewife, aged 
thirty-eight, had had Raynaud’s disease since 
the age of fourteen, scleroderma involving 
hands, forearms, face, neck, back, and buttocks 
since the age of eighteen, calcinosis since the 
age of twenty-one. Concretions were present 
around interphalangeal and metacarpopha- 
langeal joints, as well as in the region of the left 
olecranon. 

Weissenbach et al® report the case of a woman 
who had had Raynaud’s disease for fifteen 
vears and sclerodactylia for three years; for 
five or six years she had had nodules over her 
knees, discharging through ulcerations soon 
after they developed. Chemical 
these nodules showed them to be composed 
chiefly (80.8 per cent) of organic matter, and 
roentgen studies were entirely negative. 

Garcin et al report the case of a married 
woman, aged sixty-five, who had had typical at- 
tackspt local syncope since the age of eighteen, 
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but no asphyxial stage until the menopause, 


and no history of scleroderma or sclerodactylia 
except during the past nine years. During the 
past five years she had discharged concretions 
from the fingers of both hands. Nodules were 
excised for histological and chemical examina- 
tion. All were in the subcutaneous layer of con- 
nective tissue; none represented thrombosis or 
atheromatous change of arteries or veins.Some 
gave the histological appearance of hvalin; 
chemical analysis showed them to be composed 
chiefly of organic matter. Others appeared to 
be calcified, and chemical analysis vielded 
chiefly calcium carbonate and phosphates. On 
the basis of these data Garcin and his co- 
workers offered the hypothesis that areas of 
ischemic necrosis results from the paroxysms 
of vasoconstriction, the necrotic areas becoming 
hvalinized and later calcified. 


It will be noted that in all of the above 


cases the presence of scleroderma com- 


plicated the picture. In one instance the 
nodules preceded sclerodactylia, in one 
they appeared concomitantly, and in two 
they followed scleroderma. In the remain- 
ing case the duration of sclerodactylia is 
not stated. Three cases are cited below in 
which no scleroderma is described. 


Logan? demonstrated by roentgenograms 
nodules in all the fingers of both hands in a 
woman, aged twenty-five, who had had chil- 
blains of hands and feet as long as she could re- 
member. 

Lehrnbecher’s® patient developed Raynaud’s 
disease in the fingers at the age of eighteen, in 
the toes at the age of twenty-nine, and nodules 
in the fingers of both hands and near the left 
olecranon at thirty-five. These concretions 
were extruded through ulcerations, and after 
several months very few were seen in roentgen 
studies; during this time the patient had shown 
marked clinical improvement under treatment. 

Weissenbach et al? report the case of a 
woman, aged forty-one, who first developed 
Raynaud’s disease at the age of fifteen, and 
had had digital concretions since the age of 
twenty. In addition to these, roentgen exami- 
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nation also showed slight atrophy of sme of 
the terminal phalanges, a finding not uncommon 
in Raynaud’s disease. Chemical analysi. of the 
nodules yielded about 75 per cent «alci1um 
carbonate and phosphates. 


* The following case is added to the group 


presenting the typical Raynaud facture, 





Fic. I. 


with calcareous concretions but without 
scleroderma or sclerodactylia: 


C.E.G., a white, Gentile, rural hcusewife, 
aged fifty-six, entered the hospital May 26, 1932, 
with a complaint of aching of the fingers of over 
thirty years’ duration and repeated ulceration 
of four years’ duration. 

Family and past history were irrelevant. The 
patient denied use of alcohol, tobacco, cr drugs. 
She had never been pregnant, although married 
twenty-five years. 

Twenty-two years ago the patients finger 
first became white when exposed to cdd. This 
started in the left ring finger, gradually involv- 
ing other fingers until within ten years all were 
affected. Meanwhile a similar but less marked 
disturbance was appearing in the toes. Normal 
color could always be restored by dip>ing the 
affected parts alternately in hot and coll water. 

After several years the local syncope was 
followed by a period of asphyxia, anc for the 
past five years this has come on directly with- 
out any preliminary syncope. During -he past 
four years painful, tender, burning ulcers have 


PAELCEWLIL Lae 


NR ILLIOCIticail BUI E yg = 


< 
appeared on all the fingers of both hands, crust- 
ing and discharging thick, stringy pus and 
sometimes small, stony bodies. All the ulcera- 
tions have healed with cicatrization, but secon- 
dary ulcers have appeared on gp ae 
There have been marked blueness, swelling, aT 
pain in all the fingers, redness of the hands, 


edema extending to the elbows, and aching p^ 


pains radiating to the shoulders. In the legs 
there have been blueness and pitting edema t 
the knees, and painful, cold, blue toes without 
ulceration. 

Physical examination revealed a fairly well 
developed and nourished white woman with an 
abnormally dry skin. Blood pressure was 
140/80. Head, ears, eyes, nose, mouth, teeth, 
throat, chest, lungs, abdomen, pelvis, spine and 
reflexes were essentially negative. The heart 
was of normal size, rate go-100, rhythm 
regular. A soft systolic murmur was heard at 
the apex. 

All toes were cold and of a deep blue color; 
the legs were mottled blue up to the knees, 
with moderate pitting edema around the ankles. 
All the fingers were blue and swollen; the skin 
was dry, horny, slightly thickened, but freely 
movable on the subcutaneous tissue, which was 
not hard. There was no limitation of or pain 
on flexion or extension at any joint. All the 
fingers showed scars of old ulcerations; yellow 
crusts were seen and hard nodules could be felt 
in the left index finger and the right thumb, 
middle and little fingers. 

Routine blood and urine studies were nega- 
tive, as were the Wassermann and Hinton re- 
actions. Basal metabolism was — 18 at the only 
determination done. 

Skin temperatures in all four extremities 
showed a satisfactory response to novocaine 
injection of peripheral nerves and the appropri- 
ate ganglia. Bilateral lumbar sympathetic 
neurectomy gave complete symptomatic relief 
in the lower extremities and restored normal 
color and temperature. 

Roentgen Examination. Films of the left 
hand obtained shortly after admission showed 
conical atrophic terminal phalanges, with mul- 
tiple areas of increased density in the subcutane- 
ous tissue around these phalanges. In the right 
hand there was no definite atrophy of the pha- 
langeal tips, but there were multiple areas of 1n- 
creased density inthe subcutaneous tissue on the 
Hexor surface of the terminal phalanges of the 
thumb, middle finger, and little finger (Fig. 1). 
Films of the feet showed some atrophy gf the 


terminal phalanges but no areas suggesting cal- 
careous concretions. Over the left tibia were 
several small round areas of slightly increased 
density, 


interpreted as phle -boliths. Roentgen 
s otherwise negative. 






COMMENT 


From a roentgenologic standpoint, the 
= following features are of some interest: 
PI 1. The fact that these concretions show 
varying degrees of density, some of them 
nct even being opaque to the roentgen rays, 
is a point in favor of Garcin’s suggestion 
that the nodules are islands of necrosis, 
resulting from ischemia, which become 
hyalinized and later calcified.” 

2. The predominance of the calcareous 
deposits in the fingers, particularly in those 
fingers most severely afflicted with par- 
oxysms of syncope and asphyxia, as noted 
by several observers, also favors Garcin’s 
hypothesis. On the other hand, it is difh- 
cu.t to reconcile his explanation with the 
oceasional occurrence of nodules around 
knees and elbows when these areas are not 
clinically involved. Moreover, one would 
expect concretions to be founds in the toes; 
such a finding has not yet been reported. 

3. The size of the deposits argues against 


the possibility that they are areas of cal- 
cification in the small arteries and veins 
of the fingers. 

4. Roentgenographic demonstration of 
multiple dense areas in the subcutaneous 
tissue is a striking but not an early finding, 
and hence of no great value in diagnosis. 
Clinical symptoms and signs are present 
years before. 

Finally, the conclusion of Edeiken? 
roe ‘sclerodactylia is the only condition 
which will give the roentgenologic picture 
of calcareous deposits in the finger-tips 
combined with bone absorption of the tips 
of the phalanges” seems unwarranted. The 
same roentgenologic picture may be pre- 
sent in Raynaud’s disease. 


SUMMARY 


Multiple subcutaneous nodules are oc- 
casionally found in Raynaud’s disease with 
or without scleroderma; when present they 
frequently contain a large percentage of 
calcium salts and are demonstrable roent- 
genographically. Such deposits have been 
described in the fingers, around the elbows, 
and around the knees. Fight cases from 
the literature are briefly reviewed and a 
new case added. 
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THE GENEALOGY OF THE ROENTGEN RAYS 


By OTTO GLASSER, Px.D. 


Cleveland Clinic Foundation 
CLEVELAND, OHIO 


“In the history of Science, nothing 1s more 
true than that the discoverer, even the greatest 
discoverer, is but the descendant of his scien- 
tific fore-fathers; he is always essentially the 
product of the age in which he is born.” 

(Sylvanus P. Thompson, The Roentgen 
Society, London, Nov. §, 1897). 


E E in October of 1895, Professor W. 
C. Roentgen, who was at that time the 
director of the Physical Institute of the 
Würzburg University, decided to experi- 
ment with cathode rays. The brilliant re- 
search work of Hertz, Lenard, and others, 
had revealed many new and interesting 
phenomena which suggested to him the 
probability that there were still many un- 
solved problems in connection with these 
experiments. 

Roentgen set up his apparatus in one of 
the smaller laboratories of the Physical 
Institute of the University. This apparatus 
was similar to that then in use in many 
physical laboratories and lecture rooms all 
over the world. It consisted of a Ruhm- 
korff induction coil with a mercury inter- 
rupter and a Hittorf-Crookes tube. This 
simple apparatus was based on principles 
developed during three centuries through 
the labor of many students and ingenious 
investigators, including such men as Gil- 
bert, Torricelli, von Guericke, Boyle, 
Hauksbee, Abbé Nollet, Franklin, Galvani, 
Volta, Oerstedt, Ampère, Ohm, Faraday, 
Henry, Plicker, Hittorf, Crookes, Hertz, 
Goldstein, Lenard, and many others. It 
was a simple apparatus, and yet it was 
destined to become the tool used to dis- 
cover a phenomenon which will stand for- 
ever as the cornerstone of the proud struc- 
ture of roentgenology which has since been 
erected by the natural and medical sci- 
ences, 

In order to evaluate properly Roentgen’s 
discovery of x-rays It is necessary to review 
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the work of his “scientifc fore-fathers, 
as they are called by Sylvanus P. Thomp- 
son, the English physicist and an enthusi- 
astic admirer of Roentgen. In tracing thes 
scientific forefathers, 1t 1s necessary to go 
back in ancient history to Thales of Milet, 
and to Theophrast. The former in 600 B.e. 
and the latter in 321 B.c. independently 
observed that friction caused amber to at- 
tract light bodies and therefore discovered 
the first “electric” phenomenon. These ob- 
servations were entirely forgotten but they 
were re-discovered in the Middle Ages and 
this re-discovery was the real birth of 
present-day knowledge of electricity and of 
magnetism. 

One of the first and fundamental con- 
tributions to the study of electricity was 
made by William Gilbert (1540-1603) (Fig. 
1) who was born in Colchester, Essex 
County, England, on May 24, 1540, the 
brilliant son of Jerome Gilbert, a recorder 
of archives. He studied in St. John’s Col- 
lege at Cambridge University and in 1569 
he took the degrees of A.B., M.A., and 
M.D. He then became a Senior Fellow of 
St. John’s College and afterwards a well- 
known physician; he was appointed Royal 
Physician to Queen Elizabeth of England. 
In 1600, at the age of sixty, he was elected 
president of the Royal College of Phy- 
sicians after he had held several offices in 
that society. In addition to his numerous 
professional duties, Gilbert devoted many 
hours to research work and after eighteen 
years of hard work, he published his 
famous work under the title “De Magnete, 
Magneticisque Corporibus, et de Magno 
Magnete Tellure; Physiologia Nova, Pluri- 
mis & Argumentis, & Experimentis Demon- 
strata. Londini, Excudebat Petrus Short, 
Anno 1600” (Of the magnet, magnetic 
bodies, and of that great magnet, the earth, 
the new physiology, set forth by many 
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book to those “. .. who not only in books 
but in things themselves look for knowl- 
dee.’ This reat vedthroush. DE MAGNETE, MAGNETI 
eAige. S treatise was recognized through- CISQVE CORPORIBVS,ET DEMAG- 
out the civilized world as authoritative no magnete tellure; Phyfiologia noua 
. r= . c< . ” : 2 
Information on magnetism and “‘electrical plurimus ¢ argumentis , Co expe- 
observations and formed the real scien- rimentis demonftrata. 


tific foundation of subsequent investiga- 
tions of electricity and magnetism. Gil- 
bert was one of the first scientists to be- 
come dissatisfied with the lack of logic and 
system in the “experiments” of the alche- 
mists, and emphasized the importance of 
accurate and detailed observations and in- 
formation. He said once, ‘““There are many 
books about hidden, abstruse and occult 
causes and wonders .. . wordsalone, with- 
out experimental proof. All of my own ex- 
periments were repeated again and again 
under my own eyes.” 

Gilbert studied the lines of force, or 
“effuvia” as he called them, around a 
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Fic. 2. Title page of Gilbert’s “De Magnete.” 


small magnetic needle which was balanced 
upon a pivot. In performing these experi- 
ments he discovered magnetic induction 
and magnetic conductivity and many other 
similar phenomena. He also perceived that 
the ordinary magnetic compass needle 
points toward the north because the earth 
is a great magnet and not because the 
needle is “attracted by the stars.” He 
therewith discovered terrestrial magnet- 
ism. In order to study the distribution of 
this magnetism, he experimented with a 
magnetic needle upon his “terrella” (Fig. 
3) which was a large sphere of loadstone, 
the Neo-Latin name for which he origi- 
nated. 

Gilbert re-discovered the frictional elec- 
tricity and the “electrical” properties of 
amber which were known from ancient 
times, and in addition he found a series of 
other materials such as sulphur, glass, 
Fic. 1. William Gilbert (1540-1603). resin, sealing wax and many crystals which, 





TOITE F 
“a T 

i D 
= y LZ 
7 SS 


. O 
i a 
J 


a2, 







\ 
MAN UT SAVN 
MUN NUN 
SALAS VAY WANA 
VASE LY eS 
Lom Tah 


) > ‘ 
N ny À . 
A Vert À 
MEAVENN vy a VASA. 
> ERS N A aN ae SS ~i 


Fic. 3. Gilbert’s “Terrella.” 


when rubbed, also possess “electrical” 
properties. Gilbert was the first one to use 
in his writings the term “‘electrical’’ when 
he says “vim illam electricam nobis placet 
appellare, quae ab humore provenit.” He 
also found that, unlike metals attracted by 
a magnet, the materials mentioned before 
when rubbed attract only small particles 
and also leave the attracted particles un- 
changed. He studied the behavior of rubbed 
bodies at various temperatures, degrees of 
humidity, etc. Gilbert explained these dif- 
ferences between the effects of the mag- 
net and rubbed resin on the basis of his 
“efuvia” theory: “The difference between 
magnetics and electrics 1s that all mag- 
netics run together with mutual forces; 
electrics only allure,” a theory which was 
considered correct for many years. He 
thought that electrical attraction took 
place in the same manner as the attraction 
of cohesion. Two electrified bodies act upon 
each other by means of their “‘efHuvia,”’ 
excited by friction. Curiously enough, he 
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did not observe electrical repulsion, Nigo- 
laus Cabaeus, a Ferrara Jesuit TI S) 
was the first to record the phenomenon & 
electrical repulsion in 1629. To measure 
electrical attraction Gilbert devised a kind 
of electroscope which he called a “‘ver- 
sorium.” It consisted of a thin metal needa 
suspended in a horizontal plane so that it 
“could be attracted like a compass needle.” 
Gilbert’s experiments were of funda- 
mental significance. He was not only the 
first, but was also one of the most success- 
ful investigators in the field of magnetism 
and electricity. Queen Elizabeth acknowl- 
edged the significance of his work and 
granted him an annual pension for his 
philosophical studies. Gilbert died on 
November 30, 1603, from the plague. He 1s 
buried 1n Colchester, where his monument 
still stands in the Holy Trinity Church. 


LEZIONI 


ACCADEMICHE 
D EVANGELISTA 


TORRICELLI 
Mattematico , e Filofofo 


DEL SERENISS. FERDINANDO II. 
GRAN DUCA DI TOSCANA 
Lettore delle Mattematiche nello Studio di Firenze 
E ACCADEMICO DELLA CRUSCA. 


JEg 


IOR NÉ 


E 7 
a > i 
A NS BEL F 





IN FIRENZE M. DCC. XV. 
Nella Stamp. diS. A. R. Per Jacopo Guiducei, e Santi Franchi. 


Con Licenza de Superiori. 


t 
~ 


Fic. 4. Title page of Torricelli’s “Lezioni.” 


VoL. KAX. No. 2 


After his death Gilbert’s brother, who had 


the Isae name, published his brother’s 
lagt€r Work in Amsterdam in 1651 under 


e title “De Mundo Nostro Sublemari 
Philosophia Nova.” Priestly said of Gil- 
berz’s work in his famous book “The His- 
tory and Present State of Electricity, 
1767": “Such were the discoveries of our 
countryman, Gilbert, who may justly be 
called the Father of electricity, though it be 
true that he left his child in its very in- 
fancy.” Another Englishman, Dryden, 
spoke in similar vein about the great value 
of Gilbert’s work a hundred years after 
its publication, “Gilbert shall live till 
loadstones cease to draw, or British fleets 
the boundless ocean awe.” Lord Kelvin 
called Gilbert’s work, “One of the finest ex- 
amples of inductive philosophy that has 
ever been presented to the world.” Gil- 
bert’s experiments had without doubt a 
highly beneficial influence upon the work 
of his contemporaries and successors. He 
bequeathed his famous collection of instru- 
ments, globes, minerals and books to the 
College of Physicians, but his collection 
unfortunately was destroyed in the great 
London fire of 1666. 

Since we are particularly interested in 
the work of Roentgen’s “scientific fore- 
fathers” we must limit our discussion to 
those successors of Gilbert who worked on 
problems of magnetism and electricity and 
whose work eventually led to the develop- 
ment of the high tension apparatus which 
the Würzburg savant used in the nine- 
teenth century in his experiments. But 
we zlso must review the numerous at- 
tempts to create an “empty space”? which 
eventually led to the construction of the 
vacuum tubes which formed such an im- 
portant part of the armamentarium of the 
Wurzburg physicist. The development of 
these apparatuses often went hand in 
hand, and many a scientist worked at the 
same time on the improvement of some 
electricgl apparatus and on the creation 
and perfection of high vacuum tubes. 

The Italian, Evangelista Torricelli (1608- 
1647), was among those who first at- 
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tempted to create an “empty space,” that 
Is, to investigate the basic principles of re- 
moving air from an air-tight vessel, and‘ 
thus he contributed to the development of 
the evacuated glass tube. Torricelli was 
born in Firenza. At the age of nineteen he 





Fic. §. Otto von Guericke (1602-1686). 


was sent to Rome to study mathematics 
and mechanics. One of his teachers, Cas- 
telli, sent him to the great scientist, Galileo 
Galilei, after he had developed a theory 
for the explanation of some of Galilei’s ex- 
periments; Torricelli worked with the blind 
Galilei for the last three months of the 
great scientist’s life. He then was ap- 
pointed successor to Galilei as Professor 
of Mathematics and Mathematician at the 
Academy of Florence under the patronage 
of the Prince Ferdinando II of Tuscany. 
He discovered the mercury barometer in 
1643, and in working with it found in a 46- 
inch tube the vacuum at the top of the 
mercury column which subsequently was 
called the “Torricelli vacuum.” The an- 
nouncement of this important discovery 





Fic. 6. Von Guericke’s barometer. 


was made in two letters writter to his 
friend Ricci. The discovery of the Torricelli 
vacuum removed the conception of the 
“horror vacui” 1.e. 
a vacuum, which had existed for centuries. 
Torricelli died from pleurisy in Florence 
in October, 1647, at the early age cf thirty- 
nine. 

It was not until 1715, almost three- 
quarters of a century later, that the two 
famous letters which he had wntten to 
Ricci, and a description of his experiments 
and discoveries were first published by 
Tomasso Bonaventuria in Florence under 
the title “Lezioni Accademiche” (Title 
page, Fig. 4.) Torricelli’s observation of the 
influence of the atmospheric pressure, es- 
pecially that the barometric pressure be- 
comes less at increasing distance from the 
center of the earth, was soon prored to be 
correct by the French philosopher and 
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mathematician, Blaise Pascal (1623 
who, on September 19, 1648 (age y 

Torricelli’s death), asked his’ Brot 1er-IN- 
law, Perrier, to carry a Torricelli baromete 

to the top of the Puye de Dôme in the Au- 
vergne, a mountain 974 meters high. The 
barometric pressure on top was considerably 
less than that at the foot of the mountain. 
Pascal himself, who was lame, repeated the 
experiment on a small scale on one of the 
city gates in Paris. 

About the same time, Otto von Guericke 
(1602-1686) (Fig. 5) devoted himself to the 
study of similar problems. He was born on 
November 20, 1602, the son of an old 
Magdeburg family. He studiedlawin Leip- 
zig, Jena and Leyden. At the latter uni- 
versity he was also attracted by lectures on 
physics and mathematics. Later he found 
time enough for research in spite of his 
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strenuous administrative activities in the 
city of Magdeburg which had been com- 
plitely y destroyed in the Thirty Years’ War. 
y Mè Gueriĉke was a very gifted investi- 
/gator and was one of the first to break with 
tke old scholastic school. “Oratory, ele- 
gence of words, and fluency of debating are 
of no value in natural sciences” were his 
words and he attempted to answer by ex- 
periment many scientific questions. Yet 
the debates of the philosophers on the 
existence or non-existence of a vacuum 
aroused his interest and soon he worked on 
an apparatus to create a vacuum. He 
started out to work on the principle of the 
barometer and built himself a water barom- 
eter ĉo feet high outside his house. He 
placed a small wooden figure on the top of 
the column of water in the barometer, the 
out-stretched hand of which pointed to a 
scale to indicate the barometric pressure, 
thas predicting changes in the weather 
(Fig. 6). This i ingenious apparatus brought 
the inventor into disrepute as a sorcerer. 
W:thout knowledge of Torricelli’s work, 
von Guericke made many experiments sim- 
ilar to those of the Italian scientist. It was 
noz until 1654 that the monk Valerianus at 
the Reichstag of Regensburg called von 
Guericke’s attention for the first time to 
Torricelli’s experiments. 

Soon the barometric experiments were 
followed by attempts to create an “empty 
space” in a different manner. About 1646 
von Guericke constructed his first real air 
pump and in 1663 he made considerable 
improvement on his first crude apparatus 
(Fiz. 7). The improved pump consisted of 
a vertical cylinder in which the piston 
could be moved up and down by means of 
a lever. An automatic leather valve re- 
placed the stopcock which he used on his 
first apparatus. He also attempted to 
obviate the disagreeable properties of the 
“dead space.” Von Guericke made many 
demonstrations of how an “empty space” 
might be produced and of the tremendous 
atmospheric pressure upon an evacuated 
container. His best known experiment is 
tha: of the “Magdeburg hemispheres,” 
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which was demonstrated to Emperor Fer- 
dinand IH and the Princes who had as- 
sembled at T ee in P us 
the pede air Epe e on the ene 
hemispheres which were about 20 inches 
in diameter by showing that two teams of 
eight horses were unable to pull the hemis- 
pheres apart, but as soon as air was ad- 
mitted to the evacuated space, the hemis- 
pheres fell apart. 

It is of interest to note that after the 
Regensburg meeting some of von Guericke’s 
original apparatus was taken to Würz- 
burg, and that the report of the experi- 
ments was publicly made known by his 
friend Caspar Schott in his “Mechanica 
Hydraulica-Pneumatica Experimentum 
Novum Magdeburgicum, 1657,” and later 
on in “Technica Curiosa, 1664,” and that 
it was from this same city that the news 
of the discovery of the roentgen rays was 
given out some two hundred years later. 
In his inaugural speech as Rector of the 
Wurzburg University in 1894, Professor 
Röntgen called attention to Caspar Schott 
who was one of his predecessors in the 
chair of physics at the Würzburg Uni- 
versity. 


“Caspar Schott was born in 1608 in Königs- 
hofen. He studied in Würzburg, but being a 
Jesuit, he was forced to flee before the invasion 
of the Swedes and found a position as teacher 
in Palermo. About 1655 he returned to Wurz- 
burg as Professor of Mathematics at the Gym- 
nasium which at that time was connected with 
the University and he kept this position until 
his death in 1666. Schott followed in the foot- 
steps of Kirchner who was his teacher, but he 
limited his studies to physics, mathematics and 
some medical subjects, the results of which were 
published in ten voluminous tomes. These pub- 
lications made his name famous, though they 
contained very few important discoveries or 
original investigations. ‘Mechanica Hydraulica- 
pneumatica’ is one of most interest to physicists 
and was published in 1657. It is the first descrip- 
tion of the extremely apondi invention of 
the air pump which was made about 1646 by 

Otto von Guericke, the Burgomeister of Mag- 
denburg. The air pump of von Guericke and the 
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barometer of Torricelli were of fundamental 1m- 
portance because the investigations cn the 
properties of various gases which socn fol- 
lọwed were dependent upon them. It was really 
Schott’s book which caused Boyle, the English 
physicist, to initiate his important exper ments 
on the elasticity of atmospheric air. Schett was 
the father confessor of Prince-Bishop | ohann 
Philipp von Schoenborn who was one of the 
most intelligent and most active princes of his 
day. He had seen the experiments which 
von Guericke demonstrated in 1654 before the 
Princes at Regensburg. He was convinced of 
the importance of the discovery but was too 
impatient to await the construction of new 
apparatus, so he bought the whole collection of 
von Guericke and transported it to Würzburg. 
The experiments were then demonstrated to 
the Professors and invited guests. It was on 
this occasion that Schott first saw the ar pump 
and was permitted to use it for his ewn re- 
searches. Schott was probably the first to in- 
vestigate the influence of various atmespheric 
pressures upon animal life. These observations 
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were his only contributions of importance. He 
could not convince himself that the old, er- 
roneous idea of the ‘horror vacu? had comefto 
an end and he even seriously tritd to ‘defend 
this idea against von Guericke.”’ : 


The publications of Schott, as well as 
the communications which went from 
mouth to mouth, made the work of von 
Guericke well known long before von 
Guericke himself finished a report of his re- 
sults in March, 1663, and recorded them in 
seven books which were dedicated to the 
Grand Elector. The title of these books was 
“Ottonis de Guericke, Experimenta Nova 
(ut vocantur) Magdeburgica de Vacuo 
Spatio” (Fig. 7). However, this work was 
not printed until 1672 in Amsterdam due 
to the illness of the author and to the 
diffculty in finding a publisher. Even then, 
von Guericke did not receive a fee for his 
work, though he had spent about 20,000 
thaler for his experiments. The publisher 
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hesitatingly gave him only a few free copies. 

Other experiments of von Guericke must 
also be mentioned because they formed the 
basis for the construction of the electrical 
apparatus which later played such an im- 
portant rôle in the discovery of the roent- 
gen rays. Von Guericke constructed an 
electrical machine which consisted of a 
rotating sulphur sphere against which he 
pressed one of his hands. The sphere had 
been made by pouring sulphur into a glass 
globe which was broken away after the 
sulphur hardened. The rotation of the sul- 
phur sphere with the dry hand pressed 
against it, yielded static electricty of a 
potential high enough to produce phosphor- 
escent light and brush discharges, or even 
small sparks. Such sparks, which actually 
were the forerunners of electrical illumina- 
tion, were observed first by the philospher 
Leibniz in 1672, while using a von Guericke 
apparatus, but to von Guericke belongs the 
credit for first having observed electric 
light phenomena. 

Von Guericke, stimulated by Gilbert’s 
book, studied many electric phenomena 
with his apparatus, such as attraction and 
repulsion, which latter appearance he ob- 
served for the first time—aindependently 
of the monk Cabaeus—conductivity, the 
effect of sharp points on static electricity, 
etc. He thereby established many of the 
fundamental principles for the static ma- 
chine which was developed later and which 
was based on these observations. It must 
be stated, however, that, like Gilbert, von 
Guericke sometimes speculated beyond the 
realm of fact. For instance, he believed 
that the earth was a great electrical ma- 
chine which produced electricity by the 
friction of the rays of the sun while being 
turned “by the hand of the Almighty.” 

The electrical experiments of von Gue- 
ricke did not cause the same sensation that 
his vacuum experiments had created. His 
later years generally were saddened by the 
ingratitude of his fellow citizens whose nar- 
row-mindedness made them unapprecia- 
tive of the tremendous work which he had 
been doing for his home town. He gave up 
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his Magdeburg office in 1681 and died at 
the home of his son in Hamburg five years 
later, on May 11, 1686, at the ripe age of 
eighty-four. : 
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Von Guericke’s experiments created 
great interest and were repeated in many 
places. A contemporary scientist, the Eng- 
lishman, Robert Boyle (Fig. 9) who was 
born at Lismore, in 1627, and died in Lon- 
don, in 1691, carried on similar investiga- 
tions. Boyle was one of the founders of the 
“Invisible College” which later became the 
“Royal Society of London for Improving 
Natural Knowledge.” He declined, how- 
ever, the presidency of this Society in 1680, 
for religious reasons. Boyle was successful 
in solving many important physical and 
chemical problems. He acquainted himself 
with most of von Guericke’s experiments 
from the publications of Caspar Schott as 
well as through personal communications. 
With his assistant, Robert Hooke, he im- 
proved von Guericke’s air pump or “‘pneu- 
matic engine” as he called it, and added 
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the pinion movement to it. The result was 
the improved pump “Machinae Borleana”’ 
completed in 1659, which was followed 
‘later by still more improved types by Hooke 
and Papin and by Boyle himself. With 
these machines, Boyle repeated the ex- 
periments of Torricelli and Pascal, and 
studied the behavior of gases when en- 
closed in glass tubes and made many 
important observations. The gas law which 
bears his name, and which he formulated 
in 1661, 1s well known. He eee many 
of his results under the title “New. “xperi- 
ments, Physico-Mechanical upon the Elec- 
tricity and W eight of Air and their Effects,” 
in 1659, which was long before ven Gus: 
ricke’s book appeared. Boyle in 1676 made 
the important observation that electro- 
static effects of rubbed amber and mag- 
netic effects were also effective in a vac- 
uum. His numerous experiments connected 
with his observation appeared in another 
important publication, “Experiments and 
Notes about the Mechanical Origin or Pro- 
duction of Electricity, 1675,” in which he 
not only described many of his experi- 
ments on electrical attraction but also dis- 
cussed the various hypotheses on elec- 
tricity which were current at that time, 
notably those of Cabaeus, Browne, Gas- 
sendi, Carterius, and M 

Boyle came from a prominent family. 
His father, Richard Boyle, later became 
the Earl of Cork and was a good friend of 
Cromwell. Young Boyle was one ef fifteen 
children. As was customary in these days, 
he traveled extensively in Europe during 
his early manhood and was in Flerence at 
the time of Galilei’s death. He was rather 
frail and had to take good care of his 
health. At the age of twenty-eight he 
settled in Oxford and devoted his entire 
time to his scientific and religious studies. 
He died in December 31, 1691, and 
buried in the Abbey. After his death all of 
his work was published in six volumes 
“Opera Omnia Philosophica et Chemica.” 

The great scientist, Isaac Newton, was 
born in W oolsthorpe on December 25, 
1643, and died in London on March 20, 
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1727. In addition to other studies in elec- 
tricity he also built in 1675 an electrical 
machine with a rotating glass sphere with 
which he made a large series of important 
experiments. 
made by him in the course of a cleverly ar- 
ranged experiment was that one side of a 
glass plate chould be charged electrically 
by rubbing the other side with a cloth. 
Priestley in his book on “Electricity”? in 
1769 described this experiment of Newton’s 
as follows: “Having laid upon the table a 
round piece of glass, about two inches 
broad, in a brass ring, so that the glass 
might be one-eighth of an inch from the 
table, and then rubbing the glass briskly, 
little fragments of paper laid on the table, 
under the glass, began to be attracted, and 
moved nimbly to and fro.” 

Newton sent an account of this experi- 
ment to the members of the Royal Society 
in 1675. After several failures, the attempts 
of the members to repeat the experiment 
were successful, and the Society formally 
returned its thanks to the great physi- 
cist. 

Francis Hauksbee, the elder, who died 
in 1713, Curator of Experiments to the 
Royal Society and a countryman of Boyle 
and Newton, became very much interested 
in the experiments in electricity of these 
scientists as well as in those of Gilbert and 
von Guericke. He repeated many of them 
and built an electrical apparatus which 
was quite an improvement over von 
Guericke’s sulphur sphere. He had dis- 
covered the electrical qualities of glass and 
therefore used a glass cylinder which was 
“turned by a winch and rubbed by hand.” 
He improved it soon by using wool which 
rubbed against glass and later leather rub- 
bing against amber. With these machines 
he discovered many new and curious phe- 
nomena, especially a variety of effects in 
regard to electrical attraction and repulsion 
and also electrical influence. Another phe- 
nomenon which he investigated with an 
electrical machine was an effect. knowa 
under the name of “mercurial phosphorus.” 
This effect consisted of a flickering lumines- 
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FıG. 10. Hauksbee’s pump and electrical machine. 


cence produced by shaking mercury in a 
so-called “shaking tube,” i.e. an evacuated 
tube or a barometer. The French astrono- 
mer Jean Picard (1620-1682), a priest of 
Paris, had first observed this phenomenon 
while carrying a barometer in the dark to 
the Porte Saint Michael in Paris. Hauksbee 
suspected the luminescence as being of 
electrical nature though he did not realize 
that the glass of the tube was in any way 
related to the production of the “strange 
light.” In working with his electrical ma- 
chines he realized soon, however, pheno- 
mena which were very similar to the “mer- 
curial phosphorus” and that they were due 
to the friction of the rubber or leather 
against the glass cylinder. He deducted 
from these observations that the mercurial 
phosphorus effect was similarly due to the 
friction of the moving mercury against the 
glass walls, but was under the impression 


that electricity came from an “electrical 
fire” enclosed in the bodies. 

He proceeded a step further in studying 
these light phenomena, and following 
Boyle’s suggestion made about 1676, placed 
the electrical machine in a bottle which 
could be evacuated (Fig. 10). For this pur- 
pose he built a double cylinder air pump 
with many improvements over the von 
Guericke-Boyle type. Many and various 
were the new observations made by Hauks- 
bee with this new apparatus. He not only 
produced brush discharges and therewith 
many effects of “electrical light,” but he 
also obtained sparks larger than had ever 
been seen before in a laboratory. “Some- 
times,” he said, “I have observed the light 
to break from the agitated glass like light- 
ning, and if a hand is held near the fricated 
glass a light will be seen to dart from it 
with a noise like that of a green leaf in a fire, 
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but not so loud.” Interesting in this con- 
nection is one special experiment mace by 
Hauksbee and described by Priestley as 
follows: “He lined more than half o the 
inside of a glass globe with sealing wax, and 
having exhausted the globe, he put it in 
motion; when, applying his hand to excite 
it, he saw the shape and figure of al) the 
parts of his hand distinctly and perfectly, 
on the concave superficies of the wax within. 
It was as if there had only been pure glass, 
and no wax interposed between his eve 
and his hand.” After the discovery of the 
roentgen rays in 1895 this experiment was 
occasionally cited to prove that Hauksbee 
at his time had already produced a type of 
radiation “penetrating all parts of the 
hand.” 
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Many other experiments were tried by 
Hauksbee with his static machine but she 
idea of separating the static generator 
from the vacuum tube did not occur to 
him and was not realized until many years. 
later. And in spite of the fact that he was a 
most prolific experimenter, he did not form 
a clear conception of the power of elec- 
tricity in general or of the “distinction of 
bodies into electrics and non-electrics.” 
He attempted, for instance, to use a metal 
sphere instead of glass or sulphur in his 
electrical machine and explained his nega- 
tive results by the fact that “a small at- 
trition is not sufficient to put the parts 
of the metals into such a motion as to pro- 
duce an electrical quality.” 

In 1709 he published part of his work in 
a book called ‘‘Physico-Mechanical Ex- 
periments on Various Subjects; Surprising 
Phenomena Touching Light and Elec- 
tricity Producible on the Attrition of 
Bodies,” and in 1719 his complete studies 
were published posthumously (Fig. 11). 
Hauksbee’s excellent experiments on elec- 
tricity were a most valuable confirm ation 
and continuation of the theories and ob- 
servations of his great countrymen, Gil- 
bert, Boyle, and Newton. Hauksbee’s birth 
date is not known; he first became known 
in 1704 and 1705 through his excellent ex- 
perimental work presented to the Royal 
Society. He must have been born aroun d 
1680 for in 1754 M. de Bremond, who 
translated his ‘““Physico-Mechanical Ex- 
periments” into French, remarks: “If one 
sees the great number of discoveries made 
by Hauksbee one would not think that he 
only worked for twelve or thirteen years.” 

The artificial production of sparks as 
demonstrated so beautifully by Hauksbee 
created quite a sensation all over the world. 
A contemporary of Hauksbee, Wiliam 
Wall, while working with Boyle in 1698 
also noticed light and sparks while rub- 
bing small pieces of amber against each 
other or by rubbing amber with wool. Wall 
compared these sparks and light with light- 
ning and thunder when he said, “I got a 
pretty large piece of amber which I caused 
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to be made long and taper and drawing it 
gently through my hand, being very dry, it 
afforded a considerable light. The cracklinz 
is full as loud as charcoal on fire, and five or 
six cracklings, or more have been pro- 
duced from one single friction, light al- 
ways succeeding each of them. This pro- 
duced light and crackling which seem in 
some degree to represent thunder and 
lightning.” Wall must have had a peculiar 
conception of these experiments for he 
added, “The best time to carry out these 
2xperiments 1s when the sun is 18 degrees 
below the horizon.” On account of his ob- 
servations, Wall abandoned Gilbert's “‘ef- 
duvia” theory of electricity which even 
Hauksbee still upheld. Wall believed tha: 
electrical phenomena were in some way 
associated with light. 

In 1720, another Englishman, Stepher. 
Gray (1696-1736), a pensioner in the Lon- 
don Charter House and a very studious 
worker, found that electricity which mani- 
fested itself by “light and crackling noises” 
could be produced by rubbing hair, silk, 
linen, wool, paper, leather, wood, and other 
materials, from one body to another. He 
extended such experiments over a num- 
ber of years and once said: “Although 
these effects are at present but in minimis 
it is probable in time there may be found 
cut a way to collect a greater quantity of 
the electric fire, and consequently to in- 
crease the force of that power.” In 1729, 
ke made the important discovery that elec- 
tricity could be conducted from one body 
to another through metallic wires or “‘non- 
electrics” as he thought. He was, therefore, 
the first to become aware of the difference 
between conductors and non-conductors. 
His first experiments in conductivity were 
made with a fishing rod and insulating glass 
rods; he succeeded in carrying the current 
a distance of 18 feet, and later as much as 
34 feet. Together with his friend, Gran- 
ville Wheeler, he then attempted to con- 
duct the “electric virtue” through a hemp 
cord 8oo feet long, but the experiment was 
unsuccessful until Wheeler had the idea 
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te suspend the string on silk threads. The 
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conductor thus becoming insulated, the 
attempt was crowned with success. They 
also found that the “electric virtue” could 
be communicated to their line of conf- 
munication without touching it. Gray pre- 
sented his results to the Royal Society in 
a paper entitled “The Electric Property 
of a Glass Tube may be Conveyed to other 
Bodies so as to give them the same Property 
of Attracting and Repelling Light Bodies 
as the Tube has when Excited by Rubbing; 
and that this Property may be Trans- 
mitted to Bodies which are a long way from 
the Tube.” The importance of this work 
les in the fact that electricity thus was 
shown to be able to exist outside of a body. 
Besides these important discoveries, Gray 
also investigated many other problems of 
static electricity. For example, he studied 
its distribution within a body and at- 
tempted to determine a possible relation- 
ship between electric and magnetic forces. 
He studied carefully the effect of electric 
influence which had been described by 
Hauksbee. He made an isolating “resin 
cake” by melting a mixture of sulphur, 
wood and sealing wax into a cake. This 
cake would hold an electrical charge for a 
long time when kept under a glass cover. 
Of one of these resin cakes, he constructed 
an “Isolating chair” (1732) which he used 
in a number of startling demonstrations 
with Gray Friar lads who were seated upon 
the chair. For example, he caused an elec- 
tric spark to shoot from the nose of one of 
them by touching his foot with a rubbed 
glass rod. Some of Gray’s explanations of 
the phenomena found were not quite as in- 
genious as his experiments. He imagined, 
for instance, that the amount of “electric 
virtue” depended upon the color of the 
charged subject. He said that the body, if 
suspended on blue lines retained its power 
of attraction for fifty minutes, on scarlet 
lines for twenty-five minutes and on orange 
colored lines for twenty-one minutes. Dur- 
ing his last years and even on his death- 
bed, Grav left the sound foundation of ex- 
periment and speculated in the realms of 
philosophy. 
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Fic. 12. Abbé Nollet (1700-1770). 


Many of Gray’s experiments were re- 
peated by one of his contemporaries, 
Charles Francis de Cisternay du Fay 
(1699-1739), a Frenchman who was the 
director of the Royal Gardens in Paris 
and a member of the Paris Academy of 
Science. Du Fay’s most important con- 
tribution to electrical science was the dis- 
covery in 1743 of the existence of two dif- 
ferent types of electricity, the “vitreous” 
or “glass” and the “resinous” electricity. 
The former was produced when smooth 
glass, rocksalt or crystals were rubbed with 
silk, and the latter when silk or paper was 
rubbed with wool. Du Fay described this 
discovery in the following words: 

“Chance has thrown in my way a universal 
and remarkable principle which casts a new 
light upon the subject of electricity. The prin- 
ciple is that there are two distinct kinds of 
electricity, very different from one another; one 
of which I call vitreous, the other resinous elec- 
tricity. The first is that of glass, rockcrystal, 
precious stones, hair of animals, wool and many 
other bodies. The second is that of amber, 
copal, gum lac, silk, thread, paper and a vast 
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number of other substances. The characteristics 
of these two electricities is, that they repel 
themselves and attract each other. From this 
principle one may easily deduce the explana- 
tion of a great number of other phenomena; and 
it is probable, that this truth will lead us to the 
discovery of many other things.” 


To prove the difference between these two 
types of electricity, du Fay constructed 
an electroscope which was similar to the 
‘“versorium” described by Gilbert. When 
this instrument was charged with glass 
electricity and then a rubbed resin rod was 
brought near it, the deflection of the fila- 
ments of the electroscope was decreased, 
and vice versa. He also could show that 
“Communicated electricity” had the same 
properties as “excited electricity.” Du Fay 
then went a step further and showed that 
all bodies, even metals, could be made 
“electric” by heating and then rubbing 
them; they must, however, be suspended 
on insulating silk threads in order to stop 
the electric charge from being dissipated. 
He furthermore introduced a series of 1m- 
provements in the construction of electri- 





Fic. 13. Abbé Nollet’s electrical machine and “egg.” 
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cal apparatus. Du Fay had no satisfactory L E T T R E S 
explanations for the important discovery of 
the two types of electricity and generally 
received more recognition in Germany than S U R i 
in his own country or in England. The last , 
of his papers appeared in 1737 in the L ELE $ TR I C I T E 
Memoirs of the Academy. He died of small- 
pox in Paris in 1739 at the early age of 
forty-one years. His many investigations 
were published in a series of memoirs which 
appeared in the transactions of the Acad- 
emy in the years 1732 to 1747. Par M. PAbbé NOLLET, de faa = 
Another important advance in the knowl- a inal oo. oh p Phy fete te 
ecge of electricity was due to another Mite DAUPHIN: 
Frenchman, Jean Antoine Nollet (1700- 
1770) (Fig. 12), who was the son ofa 
fa-mer and became a member of the Royal 
Society and the French Royal Academy. 
Nollet, who had collaborated with du Fay 
in many of his experiments, became a 
teacher of science in the Royal House, an 
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Decouvertes qui oni été faites fur cette 
Mariere , & les confequences gue 
Lon en peut tirer. 
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Fic. 15. Title page of Abbé Nollet’s “Lettres sur 
l’ Electricite.” 


von Guericke, Hauksbee, and others. He 
improved upon their experiments and in- 
stead of placing the source of the high 
tension within the evacuated vessel as 
Hauksbee had done, he placed it outside 
and led the high tension to the glass vessel 
by means of iron chains. He thus simplified 
considerably the apparatus for the study 
of the discharge through high vacuum 
(Fig. 13). The amount of electricity was 
measured by means of an electroscope 
which Abbé Nollet made by suspending 
two light strings that would separate when 
the instrument was charged (Fig. 14). 
The glass vessel with which he carried on 
his research was egg-shaped and it was 
therefore called the “electrical egg.” This 
Fic. 14. Abbé Nollet’s electrical experiments. “electrical egg”? was undoubtedly the fore- 
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runner of the Hittorf-Crookes tubes and 
therefore also of the roentgen-ray tube. 
Abbé Nollet liked to demonstrate his 
electrical experiments to large audiences, 
because, as he said, “Some of these electric 
experiments were most successful if they 





. Benjamin Franklin (1706-1790). 


FIG. 16 


were shown before many people, provided 
that they did not come too close in their 
effort to see the experiments and provided 
that they were not sweating so much that 
the glass became humid.” His experiments 
and theories were published in a la-ge series 
of books and papers. In these he expressed 
an idea that electricity was a highly inflam- 
mable liquid which could be lit by the 
smallest shock. One of Nollet’s most im- 
portant books bears the title “Recherches 
sur les causes particulières des phenomenes 
électrique.” His well-known “Lettres sur 
l’Electricité” (Fig. 15) which were pub- 
lished first in 1753 are also of greaz interest. 
In the second dition of this communica- 
tion he stoutly defends his theories against 
those of Benjamin Franklin as can be de- 


Otto Glasser 


Aucust, 1933 
duced from the complete title, “Lettres sur 
l Électricité, dans lesquelles on examine des 
dernières dé couvertes qui été faites, and les 
Consequences que lon en peut tiré: où l’on 
soutient le Principe des effuences simul-, 
tanes contre la Doctrine de M. Franklin, et 
contre les nouvelles Pretensions de ses 
Partisians.”’ However, Franklin’s theories 
ultimately proved to be built upon a firmer 
foundation than those of Abbé Nollet. 
contemporary of Abbé Nollet, Desaguliers 
did much to clarify the confusion in the 
large number of electrical observations, and 
in June, 1742, won a medal of the value of 
300 pounds given by the Academy of 
Bordeaux for an excellent essay on elec- 
tricity. 

Benjamin Franklin (1706-1790) (Fig. 
16), the great American statesman and 
scientist, made many important contribu- 
tions to the science of electricity. Franklin 
came from a large family and was the tenth 
son of the soap maker, Josiah Franklin, 
who migrated from England to North 
America, in 1765. From a lowly station in 
life, Benjamin Franklin became a printer, 
writer, owner of a printing establishment, 
publisher of a newspaper, secretary of the 
Colonial Department, a postmaster, and 
occupied other important positions in the 
Colonial government, and was also a sci- 
entist of note. In his spare time he studied 
what was known about electricity at the 
time and soon advanced many theories of 
his own. According to Franklin’s opinion, 
electricity, “a subtle matter’ penetrated 
all nature in extremely thin dilutions and 
a body became electrified on account of 
an accumulation or of a deficiency of this 
thinly distributed electricity. For example, 
he thought that when friction was applied 
to a glass sphere the “electric fire” was 
“pulled” out of the material with which the 
friction was applied, but when the friction 
was stopped, the glass sphere gave up the 
electricity to another body which con- 
tained less electricity. If electricity was 
accumulated the “vitreous” electricity of 
du Fay appeared; if there was a deficiency 
in electricity the phenomenon of “resin- 
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ous” electricity was produced. Franklin 
therefore used the two terms positive and 
negative electricity but was under the im- 


pression that only one electrical matter 


existed. Franklin’s experiments and the- 
cries relating to atmospheric electricity 


curing thunder storms, especially his proof 


that lightning is an electric discharge, are 
best known. The studies on the diminution 
of electricity by points led to the construc- 
tion of the lightning rod. His son collabor- 
ated in the famous experiment with the 
kite which in June, 1752, was made as a 
proof of his theories of electricity in the 
atmosphere. This experiment confirmed an 
old opinion of his which he had expressec 
in a short note made on November 7, 
“749, when he stated his belief that thun- 
der and lightning were electric phenomena. 
A similar opinion had been ventured three 





years before by J. H. Winckler, Professor 0° 


Greek and Latin, of Leipzig. 
_ Toward the end of 1745, the investiga- 
: . J. von Kleist, the Dean of the 
aea in Kammin, Pommern, became 
<nown, He had sicoueied the so-called 
‘Kleist jar.” In a letter to a friend 
November 4, 1745, Kleist sent the follow- 
ing account of his discovery: 


“When a nail or a piece of thick brass wire, 
ete., is put into a small apothecary phial and 
electrified, remarkable effects follow, but the 
phial must be very dry or warm. If a little 
mercury or a few drops of spirits of wine be put 
into it the experiment succeeds the better. As 
soon as this phial and nail are removed from 
the electrified glass, or the prime container to 
which it has been exposed is taken away, it 
throws out a pencil of flame so long, that, wita 

this burning machine in my hand, I have takea 
above 60 steps, in walking about my room. 
When it is electrified strongly I can take it into 
another room and there fire spirits of wine with 
it. If, while it is electrifying, I put my finger, 
or a piece of gold, which I hold in my hand, to 
the nail, I receive a shock which stuns my arms 
and shoulders. When I place this phial and nail 
toa tin tube which I have, 15 feet long, nothing 
but experience can make a person believe how 
strongly it is electrified. It appears to me ex- 
traordinary, that when this phial and nail are 
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in contact with either conducting or non-con- 
ducting matter the strong shock does not fol- 
low. I have cemented it to wood, metal, glass, 
ceiling wax, etc., which I have electrified with- 
out any great effect. The human body, there- 
fore, must contribute something to it. This 
opinion is confirmed by my observations, that, 
unless I hold the phial in my hand I can not 
fire spirits of wine with it.” 


A vear later Cuneaus and P. van Mus- 
senbroek (1692-1761), professors at the 
University of Leyden, built a similar jar 
at the University of Leyden. The ae 
tion of the first experiments of the two 
Dutch physicists with their arrangement 
designed to collect and store static elec- 
tricity 1s of great interest: 


“A gun-barrel was suspended on silken 
strings, having one of its ends very near a glass 
globe, which was turned rapidly, while elec- 
tricity was excited in it by friction with the 
hands. A wire was hung from the other ex- 
tremity of the gun barrel, which dipped into a 
beer glass full of water, and held in the hands 
of one of the other gentlemen. After the globe 
had been driven for some time, the gentleman 
who held the beer glass approached his finger 
to the gun-barrel to draw a spark from it. The 
consequence was a shock, diftering in violence 
according to the length of time that the globe 
had been turned.” 


Immediately after the discovery of the 
“Kleist” or “Leyden” jar, the attention of 
the whole world was directed to the won- 
derful and mysterious actions of these jars. 
Within a short time the experiments with 
Leyden jars were publicly exhibited for 
money in all the principal cities of Europe. 
Exaggerated reports about their curative 
actions were circulated. It is to Franklin’s 
credit that he soon explained the actions 
of the Leyden jar on the basis of his own 
theories on electricity mentioned before. 

He says in one of his letters to Collinson: 


“At the same time that the wire and top of 
the bottle etc. is electrified positively or plus, 
the bottom of the bottle is electrified negatively 
or minus, in exact proportion, i.e. whatever 
quantity of electrical fire is thrown in at top, an 
equal quantity goes out of the bottom. So 
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wonderful are these two states of Electricity, 
the plus and minus, combined and balanced in 
this miraculous bottle situated and related to 
each other in a manner that I can by no means 
comprehend! If it were possible that a bottle 
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lic. 17. Title page of Watson’s book on electricity. 


should in one part contain a quantity of air 
strongly comprest, and in another part a per- 
fect vacuum, we know the equilibrium would 
be instantly restored within. But here we have 
a bottle containing at the same time a plenum 
of electrical fire, and a vacuum of the same fire; 
and yet the equilibrium can not be restored be- 
tween them but by a communication without! 
though the plenum presses violently to expand, 
and the hungry vacuum seems to attract as 
violently in order to be filled.” 





On the other hand, Abbé Nollet who 
coined the name “Leyden jar” added it to 


his sensational demonstrations in public. 
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In the presence of the King, he killed small 
birds and animals by a discharge of the 
jar. He discharged a jar through 180 sol- 
ee of the Royal Guard and also through 
the monks of the Parisian Convent of. 
Carthusians who stood in a row 180 meters 
long and the whole company, upon the dis- 
charge of the phial, gave a sudden spring 
at the same instant of time and all felt the 
shock equally. Naturally the idea of using 
this newly found agent to cure certain dis- 
cases occurred to many experimenters. 
The effects were tried on paralytics, but 
without success. While the original Kleist 
jars were filled with water which acted as 
one electrode, they later were lined inside 
and covered with tinfoil, which was a sug- 
gestion made by the E nelishman, Watson. 
Franklin explained again that the two tin- 
foil plates of the bottle contained electric 
charges of opposite polarity because the 
inside plate usually receives more than the 
ordinary amount of electricity and is, 
therefore, positively charged, while the or- 
dinary amount of electricity on the outside 
cover is reduced and is a negative charge, 
but if the surplus of the positive charge of 
the inner plate 1s brought to the outer plate 
by a conductor, a spark occurs which is 
followed by a report. 

Franklin’s scientific experiments were 
conducted as a hobby. Both his scientific 
and governmental successes brought him 
honors, not only in his own country, but 
also abroad. His scientific contributions 
became of great significance in the de- 
velopment of electricitv and were published 
in many Coons _the most mort tant 
of which are “PF 
tions on peace males at i Philadelphia 

A (London Ao and also his 

= ’ The first of these 
Bab (ations... consists a several oe 
which Franklin wrote between July, 1747 
and April, 1754, to Peter Collinson, a FL 
low of the Royal Society in London. How 
great the impression of these letters was 
can be seen from Priestlev’s words: Noth- 
ing was ever written upon the subject of 
electricity which was more generally read, 
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and admired in all parts of Europe than 
these letters. It is not easy to say, whether 
we are most pleased with the simplicity and 
perspicuity with which these letters are 
written, the modesty with which the author 
proposes every hypothesis of his own, or 
the noble frankness with which he relates 
his mistakes, when they were corrected by 
subsequent experiments.” Aside from all of 
his serious scientific work, Franklin was 
-horoughly human. The story of his electric 
dinner is still told today. “A turkey was 
<illed by electricity, roasted on an electric 
fre, and the health of all famous electri- 
cians in England, Holland, France and 
Germany was drunk out of electrified 
glasses under the thunder of discharges of 
an electric battery.” 

Franklin died from a lung abscess on 
February 17, 1790. He wrote his own epi- 
taph. It reads: 

“The Body 
of 

BENJAMIN FRANKLIN, Printer 

(Like the cover of an old book, 

Its contents torn out, 

And stript of its letters and gilding), 

Lies here, food for worms; 


Yet the work itself shall not be lost, 
For it will (as he believes) appear once more 
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In a new and more beautiful edition, 
Corrected and amended 
by 
The Author” 


@ 

The work of Franklin made its impres- 
sion upon contemporary scientists in the 
old and new worlds. First among these may 
be mentioned Sir William Watson (1715- 
1787), an Englishman, whom Priestley 
called “the most interested and active per- 
son in the kingdom in everything relating 
to electricity.” Watson had heard of Frank- 
lin’s idea of the lightning rod and intro- 
duced it in Europe in 1762. Long before 
this time, however, Watson worked exten- 
sively with Leyden jars. His first letters 
were communicated to the Royal Society 
in March and October, 1745. He tried to 
determine the longest distance through 
which the discharge from a Leyden jar 
could be transmitted through wires, and 
in July, 1747, made his famous experiment 
“to convey the electric shock across the 
river Thames, making use of the water of 
the river for one part of the chain of com- 
munication” (Fig. 17). In 1753 he con- 
structed a glass tube three feet long which 
was evacuated by means of a Smeaton 
pump and through which he sent high 
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Fis. 18. One of Bohnenberger’s “Electrisier-Maschinen.” 
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Fic. 19. Luigi Galvani (1737-1798). 


tension currents. His demonstrations of the 
manifold electrical and optical phenomena 
which were created by the discharges made 
a great sensation. Watson’s experiments on 
conducting electrical shocks over long 
distances also brought him great admira- 
tion. Mussenbroek, one of the discoverers 
of the Leyden jar, wrote him on one occa- 
sion, ‘‘Magnificentissimis tuis experimentis 
superasti conatus omnium.” 

Another predecessor of Roentgen’s was 
also an Englishman, William Morgan 
(died 1785), who perhaps was the first one 
actually to produce the x-rays. Morgan, 
in a lecture before the Royal Society in 
February, 1785, reported on his repetition 
of Torricelli s vacuum experiments. In 
performing these experiments he followed 
the advice of du Fay and cleaned the mer- 
cury in his barometer tube very carefully. 
In this way he was able to obtain a vacuum 
which was so high that he did not succeed 
in obtaining a discharge of the high tension 
through the tube. In one experiment a tube 
cracked and when the air slowly entered it, 
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Fic. 19a. Alessandro Volta (1745-1827). 


Morgan observed a beautiful display of 
colors which changed continuously. This 
gave him the idea that it might be possible 
to estimate the vacuum in the tube by the 
various color changes. Morgan most prob- 
ably produced roentgen rays in these ex- 
periments and his suggestion of studying 
the color range in a discharge tube in order 
to obtain an idea of the degree of vacuum 
was destined to become important in later 
years when vacuum tubes were more highly 
developed. 

It is impossible to mention all the scien- 
tists who subsequently contributed to the 
knowledge of electricity or of the vacuum 
and to the improvement in apparatus. The 
German professors, C. A. Hansen of Leipsic 
(1693-1743), G. M. Bose of Wittenberg 
(1710-1761), F. H. Winckler of Leipsic 
(1703-1770), and the Scotch Benedictine 
monk, P. Gordon (1712-1751), made many 
improvements in electrostatic machines 
and vacuum pumps, notably the substitu- 
tion of the globe for the tube used since 
Hauksbee’s time, the introduction of 
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mechanical rotation using a heavy wheel 
anja pedal arrangement, insulated con- 
ductors, substitution of the hand by a rub- 
birg cushion with springs to excite the 
globe, the use of one and later of four 
cylinders. In 1746, B. Wilson ( 1712-1788), 
introduced the comb collector for the static 
apparatus. Further improvements were 
made by Bennet, Erasmus Darwin and G. 
C. Bohnenberger. It was especially Bohnen- 
berger, a minister in a small German vil- 
lage, who was a most prolific worker with 
‘“Elektrisier-Maschinen.” He wrote six 
extensive treatises on the history of these 
machines and notably on his own construc- 
tions (1784-1791) (Fig. 18). 

But going back to Franklin’s time we 
find that the many attempts to measure 
the amount of electricity by means of some 
type of electroscope as conceived by du 
Fay and Nollet were continued by two 
other Frenchmen, le Roi and Chevalier 
d'Arcy, who probably were the first to 
measure electricity quantitatively by means 
of an ingeniously constructed electrometer. 
John Canton (1718-1772) “an eminent 
electrician” in England also took up Nol- 
let's dea and he used two small spheres of 
elderserry pith which were suspended on 
fine silk strings in a box so that when 
charged the two spheres repelled each other 
and the amount of separation could be 
taken as a measure of the electric charge. 
Canton was a successful experimenter and 
he made excellent observations on phe- 
nomena of electrostatic influence. His fric- 
tion experiment made in 1753 with a glass 
rod which was polished on one side and 
roughened on the other is of fundamental 
significance. When this glass rod was rubbed 
with a piece of hard rubber, two different 
kinds of electricity were produced for the 
first time on one material, positive elec- 
tricity on the polished surface, and nega- 
tive on the roughened surface. Canton also 
made the suggestion that cushions of elec. 
tric machines be covered with mercury-tin 
amalgam in order to increase their eff- 
ciency. Two other contemporaries of Can- 
ton belong to this group of scien tists, J. K. 
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Wilcke (1732-1796), a Swede, who lived in 
Germany, and Beccaria of Italy. Both ex- 
perimented with the phenomena of electro- 
static influence similar to those investi» 
gated by Canton and they were able to 
solve many problems about which there 
was considerable uncertainty. 

Thus far the electrical phenomena ob- 
served came from frictional electricity or 
from atmospheric electricity. The eigh- 
teenth century brought the knowledge of a 
new kind of electricity. Among its discov- 
erers were notably two Italians, Luigi Gal- 
vani (1737-1798) (Fig. 19), and Alessandro 
Volta (1745-1827) (Fig. 192) who distin- 
guished themselves by important discover- 
tes, and the Frenchman, Coulomb. Luigi 
Aloisius Galvani, born on September 9, 
1737, at Bologna, originally prepared him- 
self for a theological career but later ac- 
ceded to the wishes of his parents and 
studied medicine. In 1762 he was appointed 
lecturer in Anatomy and in 1775 Professor 
of Anatomy at the University of Bologna. 
Fis observations on the twitching of a 
frog’s leg suspended by a copper hook to an 
iron rail, and the conclusions which he 
based upon this experiment are familiar to 
everyone. Galvani was of the opinion that 
the effects were due to the metallic connec- 
tion between the outside negative elec- 
tr:city in the muscle and the inner positive 
electricity of the nerves. His first publica- 
tion on these observations which he called 
“Animal Electricity” appeared in 1786 but 
he continued his experiments and five years 
later he published his famous thesis “De 
Viribus Electricitatis in moto musculari 
commentarius,” which appeared in the 
Memoirs of the Institute of Science in 
Bologna in 1791, and a vear later also in 
Modena. Most of his important experi- 
meats were made in November and Decem- 
ber, 1780, and all through the year 1781. 
Galvani died on December 4, 1798, during 
his sixty-first year, in the house of his 
brother, Giacomo, at Bologna. He was 
heartbroken because the government of the 
Ciselpine Republic in April, 1798, had 
stripped him of all his offices and honors 


since he would not render the oath of alle- 
giance to the new government. Finally the 
government at the recommendation of 
Professor Aldini reinstated him at tne Uni- 
versity, but the great scientist was dead 
before the news reached him. 

It was Galvani’s great fortune to dis- 
cover a new kind of electricity, though he 
himself erroneously thought that the tissue 
itself was the source. In his writings he ex- 
pressed the hope that his observations 
would be studied further by prominent 
scientists of his time. This desire was soon 
fulfilled by Volta, his famous contemporary, 
who" repeated a number of Galvant’s ex- 
periments and penetrated still more deeply 
into the secret of the newly discovered 
source of electricity. 

Alessandro Guiseppe Antonio Anastasio 
Volta, who continued Galvani’s experi- 
ments so successfully, was born on the 18th 
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4 
Professor of Physics at the Gymnasjum 
of Como at the age of twenty-nine. Five 
years later he was offered the newly 
founded chair of Physics at the University. 
of Pavia. Volta came in contact with many 
contemporary scientists, Davy, Arago, 
Lichtenberg, Lavoisier, Laplace, Priestley, 
and others, on his numerous journeys 
through Europe, and learned many new 
and important facts in his discussions with 
them. In contrast to his countryman, 
Galvani, he was on good terms with Na- 
poleon Bonaparte who later invited him to 
Paris in 1801 to give a demonstration of 
his experiments on contact electricity and 
on his newly invented Volta pile. Many 
honors were heaped upon him there includ- 
ing a special gold coin struck with his 
image upon It. 


(To be continued in September [ss He) 


of February, 1745, at Como. He was made 
ee 
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MULTIPLE MYELOMA WITH SPINAL CORD 
` INVOLVEMENT* 


By HAROLD W. JACOX, 


M.D., 


and EDGAR A. KAHN, M.D. ' 


ANN ARBOR, MICHIGAN 


HERE is seldom an opportunity to 

study the complete disappearance of a 
vertebra. One case we are reporting clearly 
demonstrates this phenomenon. Another 
unusual feature is the excellent palliative 
result obtained while observing the patient 
over a period of five years. This would have 
been considered a solitary myeloma had 
not sufficient time elapsed wherein multiple 
lesions could be demonstrated. 


REPORT OF CASES 


Case 1. M.M., a mechanic, aged thirty-one, 
entered ee University Hospital February 19, 
1928, with a chief complaint of pain in the back. 
This had first been noted in the mid-lumbar 
region two years before. A kyphosis was noticed 
by the patient’s wife eight months before en- 
trance. 

In November, 1927, the patient had been re- 
ferred by his physician to Dr. S. E. Sanderson 
of Detroit for roentgen studies. These revealed 
a destructive lesion of the third lumbar verte- 
bra, and a diagnosis of myeloma was made. 

The pain gradually increased in severity and 





Fic. 1. November 25, 1927. Original films demon- 
strating destruction of third lumbar vertebra. 
(Courtesy of Dr. S. E. Sanderson.) 


an area was noted on the right thigh w hich felt 
cold and at times as if the “skin were raw.” One 
month before entrance, putting any weight on 
the spine was unbearable and he supported 





2. February 11, 1928. Preoperative 
gram showing additional destruction. 


Fic. roentgeno- 


himself in the sitting position with his hands. 
The wife stated that at times the pain was so 
excruciating he became delirious. 

The past history was essentially negative. 
There was no history of operations or injuries. 
No nocturia, dysuria or incontinence. Little 

was known of the family history. 

Examination revealed a well-nourished young 
adult male lying on his side with the knees 
drawn up apparently suffering great pain. There 
was a well-rounded kyphosis in the lumbar 
region. 

The pupils were equal and regular, reacted to 
light and in accommodation. The thyroid gland 

was not palpable and there was no cervical 
adenitis. On chest examination there were no 
areas of dullness and no rales persisted after 
cough. The heart was not abnormal. The blood 
pressure was 128/80. There were no masses or 
areas of tenderness in the abdomen. The liver 
and spleen were not palpable. 

Considerable wasting of both legs was pres- 


* From the Departments of Surgery and Roentgenology, University of Michigan Medical School, Ann Arbor, Mich. 
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A B 
Fic. 3. A. April 5, 1928. Metallic densities are s Iver 
clips used at operation to control hemorrhage. B. 
May 3, 1930. Destruction continues. 


ent. The knee and Achilles reflexes were active 
and equal. Babinski’s sign was negative. The 
sense of motion and position of the toes was 
normal. There was an area of hypalgesia on 
the anterior aspect of the right thigh quite well 
localized to the second and third lumbar seg- 
ments. 

The Kahn was negative. 
Hemoglobin, 84 per cent; white blood cells, 
7,200. The urine was negative. No Berce- 
Jones protein reaction. 


blood reaction 





Fic. 4. August 16, 1932. Complete disappearance of 
third lumbar vertebra. Note second lumbar now 
rests on fourth. 
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Roentgen examination on February 14, 1928, 
revealed normal contour and alinement of the 
first two lumbar segments. The third lymbar 
segment was partially reduced in size and had 





Hig. s. August 16, 1932. Typical myeloma lesion in 
right humerus. 


lost a large amount of its calcium content. It 
lay anterior to the second segment and a por- 
tion of its lamina had been destroyed, although 
its arch was preserved. The body of the fourth 
lumbar vertebra also lay anterior to a line 
drawn through the anterior portion of the first 
and second segments. Studies of the skull, 
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pelvis, ribs, lungs, right femur and tibia were 
entirely negative (P. M. Hickey). 

Becayise of the severity of the pain and the 
area of diminished sensation, it was felt that 
nerve root involvement was present. Laminec- 
tomy was advised. 

On February 15, 1928, under nitrous oxide 
ether vapor anesthesia, a midline incision was 
made by Dr. Max Peet with removal of the 
posterior spinous processes and laminae of the 
second, third and fourth lumbar vertebrae. 
Cpposite the third lumbar the dura was much 
flattened and about twice its normal width from 
p-essure of tumor anterior to the dura. This 
tumor passed laterally on the right so that it 
encircled the third lumbar nerve immediately 
after its exit from the dura. The veins anterior 
tc the dura were enormously dilated and bled 
freely. The hemorrhage was controlled with 
silver clips and muscle grafts. The tumor around 
the third nerve and a portion of the tumor 
within the bed of the third lumbar was remcved 
with a curette. The nerve roots of the third 
lumbar segment were pressed upon by the 
tumor at their entrance into the bony canals. 
The dura was opened, and the posterior roots 
of the second and third segments divided. The 
proximal and distal ends were caught with 
silver clips as the veins accompanying them 
were larger than normal. The dura was closed 
with a continuous silk suture. The muscles 
were closed in layers. 

Postoperatively the patient’s condition was 
poor and he was given $00 c.c. of § per cent glu- 
cose. He was placed upon a Bradford frame. 
The following day his condition was improved 
and he was turned by means of an anterior 
mculd. A superficial pressure sore developed 
over the sacrum but healed rapidly. The patient 
was up in a wheel chair with a back brace, on 
March 18, 1928, and was walking about the 
ward in his back brace feeling perfectly well. 
The microscopic diagnosis was “typical plasma 
cel) myeloma.” 

- hree weeks after the operation the patient 
received a total roentgen dosage of ire f 
(measured in air), quality 0.15 Ångström units, 
directly over the operative site with a field 
10X15 cm. in four equally divided daily doses. 

Subsequently he returned as an out-patient 
at ntervals of a month to six weeks and re- 
celved one-fourth of the above total dose with 
the same technique for a total of twenty-five 
treatments. This consisted of 3,375 r over ap- 
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proximately a four-year period, the last treat. 
ment being given in December, 1931. Check-up 
roentgenograms showed progressive disap- 
pearance of the third lumbar vertebra. : 

There was no further trouble until July, 
1932, the patient having worked continuously 
as a mechanic and clerk. The brace was always 





kic. 6. Photomicrograph of plasma cell type of 
myeloma. 


worn except at night. In July, 1932, the back- 
ache again commenced. The patient felt as if 
his “back was tired.” In August, when walking, 
a sharp pain came on without warning. He sup- 
ported himself to take the weight off the spine 
and was somewhat relieved although breathing 
was painful. He stayed in bed one week with- 
out pain and gradually got up. He noticed that 
he was free from pain at first but after being up 
several hours it was necessary to return to bed. 
Roentgen examination of the spine now re- 
vealed involvement of the second and fourth 
lumbar vertebrae. The skull, ribs, right hu- 
merus and femur had the typical appearance of 
punched-out lesions of multiple myeloma. 
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The Bence-Jones reaction was positive. 
Blood smears revealed no gross abnormality. 
The hemoglobin was 80 per cent; red blood 
cells, 4,420,000, and white blood cells, 12,350. 

Neurological examination by Dr. Waggoner 
revealed that the right knee and Achilles re- 
Hexes were normal. The left knee and Achilles 
reflexes were not obtained. Vibratory sense and 
sense of motion and position of the toes were 
normal. Sensation was almost completely lost 
in the distribution of the first, second and third 
lumbar segments, with slight diminution in 
the fourth and fifth lumbar; apparently none 
in the first sacral segment. 

This diminution of sensation was certainly 
more extensive than could be accounted for by 
previous posterior root section so that further 
involvement of the cauda equina had devel- 
oped. 

On September 16, 1932, medium wave length 
roentgen therapy was recommended, using a 
cross-fire method to each side of the lumbar 
spine. After five treatments at weekly inter- 


vals the patient obtained complete relief of 


pain. Treatments were not given over the other 
skeletal lesions because of their multiplicity 
and freedom from pain. In July, 1933, he re- 
ported himself as symptom-free. 


and Edgar A. Kahn 
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Case 1. C.M., a farmer, aged sixty, entered 
the University Hospital March 13, 1933, with 
a chief complaint of paralysis of both legs. The 
first symptom had come on six weeks before 
with a numbness of the feet which gradually 
spread to the nipple line. Pain had been noted 
shooting across both sides of the upper abdo- 
men. There were no bladder symptoms. 

On examination there was some voluntary 
movement of the left ankle, none of the right. 
The knee jerks were hyperactive. Plantar irri- 
tation gave a positive Babinski’s sign on the 
right with no movement of the toes on the left. 
There was an almost complete sensory paralysis 
to the sixth dorsal segment. A complete sub- 
arachnoid block was demonstrated. 

The urine was essentially negative, and 
there was no Bence-Jones reaction. Hemo- 
globin, 80 per cent; red blood cells, 4,670,000; 
white blood cells, 5,600. 

Roentgen examination revealed a destructive 
lesion of the fourth dorsal vertebra. There was 
a small area of rarefaction in the right femur. 
The general physical examination gave no 
evidence of a primary malignancy and it was 
felt that the lesion was a myeloma. 

Under local anesthesia, a laminectomy was 
performed (Dr. E. A. Kahn). Three laminae 





Fic. 7. Postoperative roentgenogram and photomicrograph of Case 11. 
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were removed centering over the fourth dorsal 
vertebra. It was seen that the dura was pushed 
posteriorly by a grayish-black, rounded mass 
arising from the body of the fourth dorsal 
vertebra. The posterior spinal ligament was 
incised over the tumor and a small amount re- 
moved. The same afternoon the patient was 
moving both legs. In spite of a severe attack of 
facial erysipelas the patient was up walking ir 
« Taylor back brace six weeks postoperatively. 
he microscopic report was “myeloma, pro- 
ably myeloblastic in type.” 

One month after operation the patient re- 
ceived the following roentgen dosage: 650 r 
(measured in air), effective wave length o.15 
Angstrom units, cross-firing the laminectomy 
s:te obliquely through each of two portals (one 
per day), 10X 15 cm. in size. 

The patient reported in July, 1933, that he 
was working daily and was free from pain. 

We have found 3 other cases in the liter- 
acure with spinal involvement subjected 
to laminectomy. 


Case 1, A case is described by Wakeley* of a man, 
aged forty-one, seen in September, 1927, complain- 
ing of “loss of power and sensation” in the legs. 
Laminectomy was performed by Sargent in January, 
1g28, extradural, soft vascular tissue being removed. 
The microscopic report was “plasma celled m yeloma 
with fairly large cells.” 

The patient was symptom-free until Oc tober, 1929, 
when the symptoms recurred. He was given a course 
of roentgen therapy with improvement, though some 
weakness remained in the left foot. The outcome is 
no? given in this case though he was still alive and 
about, November, 1931. 

Case ut. Coley? reports the case of a man, aged 
fifty-six, who in 1922 complained of pain in the lum- 
bar region and later severe abdominal pain shooting 
down the legs. He received high voltage roentgen 
therapy with considerable relief of pain. A year later 
there was an increase in pain with rapid develop- 
meat of paralysis. He was operated upon by De 
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Martel of Paris, a semi-cylindrical tumor being 
found which nearly encircled the cord. It was re- 
moved as thoroughly as possible and roen tgen 
therapy given postoperatively. The paralysis and 
pain disappeared, though the patient never regained 
control of the bladder. Coley’s toxins were used after 
multiple lesions had been demonstrated in the ribs, 
spine and chest. A year later there was no roentgen 
evidence of involvement of the skeletal bones. 

There was in this case some disagreement as to 
the microscopic diagnosis though Coley reports it as 
myeloma. The patient was still alive and active in 
1931. 

Case 111. Cabot! reports the case of a laminectom y 
performed by Mixter for myeloma at the fourth 
dorsal vertebra. The patient was in ex tremely poor 
condition before operation with a respiratory paraly- 
sis necessitating the use of the Drinker respirator 
for a time. A complete motor and sensory paralysis 
extended to the sixth dorsal segment. A hemorrhagic 
cystitis was also present. The patient lived only 
fourteen days postoperatively so that the ultimate 
operative result could not be determined. 


These cases clearly show the palliation 
obtained by laminectomy plus roentgen 
therapy in what is ordinarily considered a 
hopeless condition. With severe cord com- 
pression, laminectomy should always be 
performed before the therapy is given. This 
permits the establishment of a positive 
diagnosis and prevents further damage 
to the cord by swelling subsequent to ir- 
radiation. 
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LEFT DIAPHRAGM ASSOCIATED WITH 


INVERTED THORACIC STOMACH 


* By ZACHARY SAGAL, MLD: 


NEW YORK CITY 


HE presence of abdominal organs 
within the thorax, while not a common 
occurrence, is no longer considered a rarity. 
The following conditions are recognized: 
1. Diaphragmatic hernia. Only a few 
cases reported until the end of the Nine- 
teenth Century, but not an infrequent find- 
ing since the diagnostic use of roentgen 
raysehas become universal. A review of 
all the cases in the literature would con- 
stitute quite a formidable task and would 
probably not include all the actual cases 
as many at present are not reported. The 
abdominal organs enter the chest cavity 
through a rent or defect in the diaphragm 
or through one of the regular openings 
which happens to be abnormally large. The 
organs are at times seen above the dia- 
phragm, at other times they may be found 
within the abdomen, below the diaphragm. 
The latter fact accounts for the great 
discrepancy in incidence reported by vari- 
ous authors, as many hernias probably 
remain unrecognized if small or if not 
looked for. 

2. Eventration of the diaphragm. The 
abdominal organs are not really in the 
chest cavity proper, but only appear to be 
in the thorax. The diaphragm is at all 
times above the abdominal viscera, being 
stretched and pushed up into the chest. 

3. Thoracic stomach with short or long 
esophagus. In contradistinction to the 
other conditions mentioned, the esophagus 
does not go through the diaphragm. kither 
the duodenum or the pyloric portion of the 
stomach passes through the esophageal 
opening in the diaphragm. The stomach 
at all times is found in the chest cavity 
proper. Only 8 cases are so far reported in 
the literature. 

4. Absence of left diaphragm. This was 
considered by some as almost incompatible 


with life but 12 cases to date have been 
reported in the literature, several in 
patients of advanced age. 

Ordinarily, the differentiation between 
these anomalies is very simple. A very lucid 
description of the various conditions 1s 
given by LeWald.!*?" However, in prac- 
tice it is not always easy to classify the 
cases correctly and errors of diagnosis are 
not infrequent. Eventration and hernia 
are most commonly confused and thoracic 
stomach is sometimes described as hernia. 
LeWald calls attention to just such an 
error. The left diaphragm is sometimes 
dificult or imposstble to demonstrate 
roentgenologically so that one cannot be 
absolutely certain whether he is dealing 
with a thoracic stomach of the long eso- 
phagus type, with a large hernia or with a 
case of an absent left diaphragm. The case 
cited below presents such a difficulty. The 
most serious error, however, pointed out 
by many authors is that of mistaking the 
presence of the stomach in the chest for 
hydropneumothorax, as also happened in 
this case. Fortunately for my patient, the 
attempts at paracentesis were unsuccess- 
ful. Several extraordinary features in this 
case, besides its raritv, make it worthy of 
detailed report and discussion. 


REPORT OF CASE 


H. F., male, aged thirty-nine, born in Crimea, 
Russia, has always enjoyed good health. Upon 
careful questioning, however, it was brought 
out that, while he had no difficulty in playing 
all kinds of games with the bows, he could 
never keep up with them tn climbing moun- 
tains or in any other particularly strenuous 
physical exercises. He nevertheless participated 
in all athletic sports without il effects. His 
appetite and bowel action have always been 
normal. In tgt4 he was drafted into the Rus- 
sian army and was sent to the front. 


* Read before the New York Academy of Medicine, March 1s, 1932. 
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In January, 1915, while shooting in lying pos- 
ition on his abdomen on level ground, he was 
wounded in the lower back by a piece of shrap- 
nel. He did not become unconscious, although 
he lost considerable blood and remained on the 
battlefield unattended for eight hours before 
the Austrians picked him up. He was in a 
hospital for several months until the wound 
healed. There was no paralysis or diffculty 
with the function of bladder or rectum. During 
his hospital stay, he was examined under the 
roentgenoscope to determine whether any piece 
of shrapnel was remaining in his back, but none 
was found. He observed, however, that the 
doctors in roentgenoscoping him showed great 
surprise and displayed unusual interest, demon- 
strating him to others on the staff. He could not 
understand their conversations, but knows 
that there was no fracture or other injury to 
the skeletal system found. After discharge from 
the hospital, he remained a war prisoner for 
three years and escaped back to Russia in 191¥. 

His life from 1914 on has been a very strenu- 
ous one. The Russian army at the front suffered 
agreat deal from the cold winter, being poorly 
clothed and lacking shoes. The Austrians, ac- 
cording to his statement, fed the war prisoners 





Fic. 1. Real hydropneumothorax. Note: heart not 
displaced, collapsed lung compressed against 
mediastinum, no lung tissue visible through gas. 


Absence of Left Diaphragm 
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Fic. 2. False hydropneumothorax. Note: heart dis- 
placed to right, lung not collapsed, but surrounds 
gas-filled area, which occupies a central position. 
Some lung tissue can be seen through the gas. 
Stomach full. 


badly and the camp hygiene was also bad. 
Upon return to Russia he was confined in 
prison as a political suspect for a long period of 
time, escaped to Constantinople where he lived 
for over a year, and in 1922, he immigrated to 
America. In spite of all the hardships, he was 
always in perfect physical condition. 

In September, 1925, after a heavy meal, he 
suddenly developed an attack of marked op- 
pression in the chest and was only relieved 
after a hypodermic injection of a narcotic and 
after copious vomiting. A similar attack oc- 
curred in April, 1926; it was associated with 
nausea, severe pain in the back, profuse per- 
spiration and headache. Physical examination 
disclosed distant breath sounds in the left 
apex with few rales. There were elicited all the 
classical signs of hydropneumothorax of the 
left chest. The heart sounds were indistinct, 
the apex of the heart being diffuse and to the 
right of the sternum. He was again relieved 
after administration of a narcotic and after 
vomiting. A medical consultant was called in 
and he also found signs of fluid and gas in the 
left chest and confirmed the diagnosis of hydro- 
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hic. 3. Same as Figure 2 on fasting stomach. Note: 
no fluid level, large gas bubble. 


pneumothorax. The question of etiology was 
not clear, whether it was due to pulmonary 
tuberculosis or was the result of the injury 
received in the war. He was referred to one of 
the best hospitals in New York for observation 
and treatment. I am indebted to Dr. I. As- 
trachan for the description of the first two at- 
tacks. The following is the communication the 
hospital sent me in answer to my inquiry: 


“Date of admission to hospital—April 29, 1626. 

Date of discharge from hospital—May 11, 1926. 

Diagnosis: Hydropneumothorax; pulmonary tuber- 
culosis. 


Last known condition: Improved. 


Roentgen Report, April 30, 1926:—Examination of 
the chest shows a collection of fluid in the left chest 
extending up to the level of the 4th rib anteriorly. 
Above this there is a pneumothorax extending up to 
about the 2nd rib anteriorly. Surmounting this 
the collapsed lung is seen, which shows no definite 
abnormality except perhaps some fibrosis. 


The heart and mediastinum are displaced to the 
right side. 


Final note: Patient with a negative past history, 
who enters with complaint of sudden sharp pain in 
the chest one month before admission. On physical 
examination there is evidence of hydropneumothorax 
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in the left chest which is confirmed on roentgen ex- 
amination. Also some fibrosis seen at left apex. 
Sputum repeatedly negative for tubercle bacilli. 
Aspiration was repeatedly unsuccessful.” 


He left the hospital against advice, not wishing 
to submit to a third paracentesis thoracis as 
the first two were very painful. 

The next attack occurred January 30, 1927, 
and was even more severe than the previous 
ones. His pulse was very weak and rapid, 130 
per minute. He was relieved by vomiting of 
large quantities of recently ingested food and 
after an enema, and had to remain in bed for 
two days because of weakness. 

The patient was referred to me for observa- 
tion on March 22, 1927, by Dr. D. L. Elkind. 
He complained of no digestive disturbances 
except for excessive belching and some abdom- 
inal discomfort. His bowel action has always 
been regular. No dietary restrictions except for 
avoidance of red meats. Never used tobacco or 
alcoholics. Weight fairly stationary. No previ- 
ous serious illness. 

Physical examination was essentially nega- 
tive, except for the chest findings. He looked 





introduction of 


after 
stomach tube and aspiration of fasting contents. 
Note diminution of gas bubble and expansion of 
lung. 


Fic. 4. Same as Figure 3 
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well-nourished, weighing 193 lb. Height 5’ tr”, 
Had good color but seemed to be somewhat 
short of breath. Configuration of chest sym- 
metrical, rather round. The apex of the heart 
located one inch within the right nipple line and 
is diffuse. Percussion of the right side of the 
chest discloses an area of relative dullness ex- 
tending to the right nipple, corresponding to 
the displaced heart. The percussion of the left 
side of the chest shows tympany in the upper 
haf anteriorly as high as the clavicle. At other 
times it extends only to the 4th rib. There is 
dulness over the left lower chest. 
Roentgenoscopic examination of the chest 
discloses a condition which very closely simu- 
lates hydropneumothorax. However, there is 
no evidence of compression of the left lung. On 
respiration there is paradoxical movement of 
the upper level of the gas-filled area noted. On 
close examination one can see some lung tissue 
through the gas. Re-examination after the as- 
piration of the stomach reveals a marked 
change in the picture. The gas area is consider- 
ably lower, the fluid having disappeared and 
the lung in the left chest becomes more prom- 
inent. This occurs only when the stomach is 
emptied by means of a tube, but the fasting 





Fic. 5. Lateral view. Fasting stomach. Only right 
diaphragm can be made out. 


Absence of Left Diaphragm 
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Fic. 6, Stomach in various stages of filling. Note 
water-trap appearance of esophagus with fluid 
level about the same as in the stomach. 


stomach shows a very large gas bubble. The 
left diaphragm cannot be seen and the left 
base is quite dense (Figs. 1, 2, 3, 4 and 5). The 
condition is apparently one of thoracic stomach 
of the long esophagus type. Upon administra- 
tion of an opaque meal, the stomach is seen to 
be filling in a water-trap fashion, is completely 
inverted, the cardia being just above the level 
of the diaphragm, the lower pole occupying 
the highest position in the chest. The pylorus 
and first portion of the duodenum lie mesial 
and behind the cardia, crossing it on entering 
the abdominal cavity (Figs. 6, 7 and 8). 
Further study reveals that part of the colon is 
also in the thoracic cavity. It required two large 
ñlms to take a roentgenogram of a. barium 
enema, as the colon extends from the right 
iliac fossa to the left clavicle (Figs. 9 and 10). 
There was no disturbance in motility of the 
stomach or intestine noted. The left diaphragm 
could at no time be definitely visualized and is 
either entirely absent or deficient to such an 
extent as not to be demonstrable. 

The patient had no trouble until January, 
1929, when another severe attack occurred. 
He was readily relieved after evacuation of the 
stomach was accomplished by change of pos- 





Fic. 7. Stomach full. Oblique view. Duodenal bulb 
above cardia. Stomach completely inverted. 


ture. Last attack occurred in August, 1931, 
and also required medical attention. 
The patient always found it necessary to 





lic, 8. Stomach full. Posteroanterior position. 
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sleep on his left side and he awakes whenever 
he happens to turn on his right side. During 
the attacks he feels worse in the sitting posi- 
tion. 

COMMENT 


There is nothing in the history of the 
case to suggest that the condition is due 
to trauma as was first supposed. The only 
severe injury sustained (shrapnel wound) 





Fic. 9. Five hours p.c. Small residue in stomach. 
Splenic flexure of colon above and lateral to 
stomach. Cecum in right iliac fossa. 


was when the patient lay flat on his ab- 
domen and was hit from above. It takes a 
great deal of force to rupture the dia- 
phragm and it usually occurs when a severe 
blow is dealt on the abdomen or when the 
abdomen is strongly compressed, neither 
of these conditions having occurred. In 
this instance there were no symptoms at 
the time indicating respiratory or cir- 
culatory embarrassment, as would be the 
case with sudden extensive herniation of 
the abdominal viscera into the thorax. On 
the other hand, the patient definitely 
states that from childhood he was unable 
to climb mountains or engage in other 
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activities which would call for prolonged 
strenuous eftort. He had no difficulty, how- 
ever, in his adult life and stood the vicis- 
situdes of the army regimen and imprison- 
ment without any trouble. The service at 
the front, in the Carpathian mountains, 
called for considerable effort, as the soldiers 
were poorly fed and clothed, wore torn 
shoes when the snow was deep and suffered 
rrom cold and exposure. It has not affected 
his health in the least and he does not re- 
call any illness whatever. We are evidently 
dealing with an anomalous condition to 
which he has gradually become adapted. 
The circulatory and pulmonary reserve 
which was apparently limited in childhood 
gradually increased and became quite 
adequate as he reached adult age. We must 
conclude, therefore, that we are dealing 
with a congenital condition. 


NATURE OF THE ATTACKS 

Judging from the description supplied 
by the patient and the attending physician, 
the attacks were probably caused by acute 
recurring volvulus of the stomach which 
untwisted itself under the relaxing in- 
fluence of a narcotic or by change in the 
position of the patient. One can readily 
visualize how the stomach, in its inverted 
position when overloaded, may sag and, 
by its own weight, close off both the cardiac 
and pyloric orifices, producing real torsion 
of the organ. Most of the cases of volvulus 
or torsion of the stomach have been re- 
ported by surgeons, often as an accidental 
finding in operating for acute abdomen 
with no definite diagnosis.! 2814:22:27 Before 
the era of roen tgenograph, y, few cases were 
diagnosed preoperatively and some only 
on the autopsy table. However, not all 
cases come to surgery as recurrent volvulus 
with spontaneous reduction, though very 
rare, has been reported = the litera- 
ture.°.°9 Payer” could find only 22 cases 
of volvulus of the stomach reported in the 
literature from 1866, when the first case 
was described by Berti, until 1909. Kocher 
and Richter” in 1914 reported 28 cases. 
For a complete bibliography and a thor- 
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reaches the level of the clavicle. 
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ough discussion of the subject, the reader is 
referred to the excellent article by Sutter,?’ 
who analyzed the 58 cases found in the 
literature up to 1929. Sutter, however, ex- 
cluded all cases which were due to dia- 
phragmatic hernia. In discussing the eti- 
ology of volvulus of the stomach, Payer, 
who frequently is quoted on this subject, 
mentions diaphragmatic hernia as one of 
the main predisposing causes. Another 
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factor responsible for the production of 
volvulus of the stomach, which may be con- 
sidered in our case, is displacement by 
other abdominal organs (colon), particu- 
larly where the cardiac and pyloric ends 
of the stomach are made to approxi nate. 
In the case reported here, the pylorus 
crosses the cardiac end of the stomaca and 
one can readily conceive how an overfilled 
stomach in sagging may close of both 
orifices. It is worthy of mention that the 
patient, being aware of his condition now 
tries to shorten the attacks by changes in 
posture, at times with fairly good results. 
As the attacks occur at infrequent intervals 
(four attacks in six years) he has not had 
many opportunities at experimenting with 
himself in developing the proper techmque. 
He was warned against overloading the 
stomach as a prophylactic measure and 
seems to be quite successful in avoiding 
serious trouble for long periods of time. 





DIFFERENTIAL DIAGNOSIS 


This is not the first case in which the 
presence of the stomach in the thora» was 
mistaken for hydropneumothorax. Refer- 
ences to this common error in diagnosis 
will be found in many reports dealing with 
diaphragmatic hernia, eventration or <hor- 
acic stomach. Attempts at aspiration were 
not always unsuccessful. Truesdale?’ cites 
a case in which milk was aspirated from 
the chest by exploratory puncture. Car- 
man and Fineman‘ quote Downes as asert- 
ing that there are cases on record of death 
resulting from paracentesis thoracis be- 
cause of mistaken diagnosis. Sailer and 
Rhein®™ report two exploratory punctures 
in a case of eventration with negative re- 
sults. Struppler’s®® case had nineteer ex- 
ploratory punctures of the chest with 
negative results before the correct diag- 
nosis was made. Lebon’? reported two cases 
of false pneumothorax, one in a scldier 
who had the stomach punctured twice by 
paracentesis thoracis. 

Probably, if the paracentesis in my case 
had been done after a meal, it woulc not 
have resulted in a dry tap. Another pos- 
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sibility is that the colon, in its position be- 
tween the stomach and chest wall, pre- 
vented successful aspiration. Cunningham 
and Shaw,® reporting a case very similar 
to mine, speak of this very common mis- 
take, which really should not be made, 1f 
sufficient thought and care are given in 
arriving at a diagnosis. Harris and Stivel- 
man? at first mistook a case of eventration 
of the right side of the diaphragm for 
hydropneumothorax but after careful de- 
liberation and roentgenographic study with 
the administration of a barium meal, ar- 
rived at the correct diagnosis. Harris and 
Clayton-Greene™ changed their diagnosis 
of pneumothorax to diaphragmatic hernia 
on clinical evidence. Likewise, Stivelman,” 
doubting the correctness of the diagnosis 
of pneumothorax in a tuberculous patient, 
administered a barium meal and found the 
case to be one of eventration. The opaque 
meal and roentgenoscopy always settle 
the question and should never be omitted, 
although a careful analysis of the history 
and physical findings should make one 
doubtful whether the case is really one of 
hydropneumothorax. This is especially 
true in those instances where the general 
appearance and condition of the patient 
seem too good to suspect a hydropneumo- 
thorax, which is a rather serious pathologic 
intrathoracic complication. 

The differentiation between thoracic 
stomach, absence of diaphragm, eventra- 
tion and hernia is often difficult and at 
times impossible. The diaphragm in even- 
tration is sometimes so thin that it cannot 
be distinguished from the fundus of the 
stomach except at its attachments. Nor 
can one always be certain that the left 
diaphragm is absent when it is not demon- 
strable roentgenologically. As a rule, the 
recognition of the various conditions 1s 
simple as the characteristic points are 
quite definite and clear-cut, but some cases 
present features favoring one diagnosis, 
other evidence pointing to another. Korns,” 
in a critical review of the literature and 
discussion of the cases reported, points out 
many errors in diagnosis, when eventration 
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is called hernia, and vice versa. Meyers”! 
seems to be entirely confused on the 
terminology. He reports a case as hernia of 
the diaphragm in which he was unable to 
see the diaphragm and makes a final 
diagnosis of diaphragmatic eventration. 

Thoracic stomach ts not always reported 
as such. LeWald calls attention to the case 
o: Fineman and Connor’ which was re- 
ported as diaphragmatic hernia, while it 
really should be considered a thoracic 
stomach. Likewise, the cases of Bund,’ 
Pienk,” Huffman," and Vonndorf,’* cited 
by Fineman and Connor, according to the 
description of the authors, should be con- 
sidered as true cases of thoracic stomach, as 
in all of them practically the entire stom- 
ach, including the cardia, was above the 
diaphragm, yet they were reported as 
herniae. Koppenstein, in a comparatively 
recent article, describes a case of thoracic 
stomach and names it so in English, but 
calls it a herniated stomach as the German 
equivalent. This probably accounts for the 
fact that Jenkinson,” in reporting his 
case of thoracic stomach, failed to include 
these cases among those he mentions as 
previously reported. 

In the case described above, where the 
diaphragm could not be outlined even at 
the periphery, and where the lung tissue 
could be made out through the gas bubble, 
one has to consider it as one of absent left 
diaphragm, associated with a thoracic 
stamach, inasmuch as the cardia 1s above 
the level of the diaphragm. However, it 
is possible that the diaphragm is defective 
to such an extent as not to be demon- 
strable. With the entire stomach and a 
large portion of the colon in the chest 
cavity, the defect in the diaphragm, if 
there is one, must be enormous, constitu- 
ting really a partial or complete absence of 
the diaphragm. The comparative freedom 
from symptoms up to the age of thirty- 
three, and then over a long period of time, 


Absence of Left Diaphragm 21 


F a A 
‘ath oat 


also suggests the presence of a large open- 
ing in the diaphragm, or the absence of 
same altogether, allowing of free move- 
ments of the stomach and splenic flexure 
of the colon without strangulation. This is 
not incompatible with long life and even 
with freedom from symptoms. LeWald 
reported the case of a man, thirty-four 
years of age, with complete absence of 
left diaphragm, who has won athletic 
honors in long distance running contests, 
and of a woman, aged sixty-three, with no 
evidence of a diaphragm on the left side 
and the abdominal organs in direct contact 
with the pleura and pericardium. Jenkin- 
son, besides his own, collected 11 more 
cases from literature. Incidentally, the 
case of Harris and Clayton-Greene was 
also at first mistaken for pneumothorax. 


SUMMARY 


1. A case is reported of inverted thoracic 
stomach of the long esophagus type with 
periodic attacks suggesting acute volvulus 
or torsion of the stomach and associated 
with partial or complete absence of the 
left diaphragm. 

2. The differentiation between thoracic 
stomach, absence of, eventration and 
herniation of the diaphragm usually pre- 
sents no difficulty, but at times the exact 
diagnosis is impossible or almost so. The 
administration of a barium meal and 
roentgenologic examination simplifies the 
problem. 

3. Attention is called to the frequency 
with which the conditions are mistaken for 
hydropneumothorax in spite of repeated 
references in the literature to the possibility 
of such an error and comparative ease of 
differentiation by means of a barium meal. 
More general recourse to the roentgeno- 
logic visualization of the stomach and colon 
with administration of an opaque meal 
would obviate such errors, especially when 
paracentesis thoracis is contemplated. 


2 Zachary Sagal Avast, 1943 
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AUDITORY EFFECTS OF ROENTGEN RAYS IN DOGS’ 


By EDWARD GIRDEN and ELMER CULLER 
(With cooperation of G. L. Clark and K. E. Corrigan) 
University of Llinois 
URBANA, ILLINOIS 


INTRODUCTION 


AS A preliminary investigation of the 

effects of roentgen rays upon auditory 
acuity in dogs, two animals were exposed 
to a variety of doses over a period of 
months. 

Investigation upon the biological effects 
of roentgen rays ranges from studies on 
the single cell to studies on a com plete 
human system. Perhaps least is known in 
regard to their effects upon sensory proc- 
esses. Kor example, numerous reports in 
the literature are concerned with the effects 
of roentgen rays upon deafness: but in no 
case, for clinical reasons, have the studies 
dealt with their effects upon normal hear- 
ing. Inasmuch as deafness results from 
diferent pathological conditions it is not 
surprising that the results reported are 
Inconsistent. An additional handicap is the 
inadequacy of present methods of testing 
hezring, as compared with the more stand- 
ardized and accurate visual tests.! The re- 
sul-s, therefore, have been contradictory: 
some studies reported beneficial effects 
with the use of roentgen rays in the treat- 
ment of impaired hearing,? while others 
have reported negatively. 

But if clinical data are meager and in- 
conclusive, experimental data are totally 
lacking. Desjardins‘ has summarized rather 

* Communication No. 2 from the Alpha Research Labora- 
tory, Department of Psychology. Special aid from the American 
Otological Society is gratefully acknowledged. 

! Richardson, J. J. X-Rays as an advance in the treatment of 
hearing. 7. M. Ass. Georgia, 1924, 77, 161-166. He states that the 
“best single test (of hearing) is the distance measure of the 
spokei and whispered voice... while dificult to standardize, 
vet (ad skilled otologist can control his voice to determine whether 
hearirg of subject has materially improved.” P. 162 f. 

* Hid. He used a 4” spark gap and 8 ma., and reports that 
“Te was soon found that radiation could be directed practically 
anywhere on the head... with betterment of hearing clinically.” 
P. 164. 

t Desjardins, A. U. Action of roentgen ra ys and radium on 
the eye and ear, Am. J. Roenroenon. & Rav. Ty ERAPY, 1931, 
26, 634; 787; 919. 

+ Gp. cit. This is perhaps the best summary of clinical as well 
as experimental data. 


ans 


thoroughly the experimental studies con- 
cerned with the effects of radium and roent- 
gen rays upon the eye and ear. The number 
of studies concerned with the eye far out- 
number those relating to the ear—202 
titles against so titles—and none of these 
studies is concerned with the effects of 
roentgen rays on hearing as such. For 
therapeutic as well as for theoretical sighifi- 
cance, an experimental technique for just 
this type of investigation—the study of the 
sense modality per se--appears to be of 
some importance. From a psychological 
point of view, the “conditioned response” 
technique suggests itself immediately, both 
for complete control of experimental con- 
ditions and for accurate measurement of 
auditory acuity. 

The dog is used as the experimental ani- 
mal for several reasons: adaptability to the 
conditioned response technique, relative 
ease in training and testing, domesticity, 
and possession of an auditory mechanism 
similar to that of man. 


TECHNIQUE AND APPARATUS 


The animal undergoes a preliminary 
training of about three weeks, during which 
time it is “conditioned” to respond to a 
given tone. The dog has a fixed position 
in a rack, with the right fore paw resting 
upon a metal grill through which a mild 
electric shock is administered (Fig. 1). The 
tone, a 1000 cycle sound, is presented for 
a three second period and followed im- 
mediately by a mild shock through the 
grill, just strong enough to effect a reflexive 
withdrawal of the dog’s paw. The animal 
in this way learns to lift his paw as soon 
as the sound begins, and is tested for about 
a half hour each day-—the tone and shock 
being given for 25 trials. Both the shock 
and sound are electrically controlled, the 
sound being presented at irregular inter- 
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vals to prevent temporal conditioning. 
The dog is observed throughout the entire 
test through a window which is so con- 
structed as to prevent the animal seeing 
the experimenter or getting any ‘‘cues”’ 
trom his movements. 

By the end of three weeks the animal is 
usually thoroughly trained, and ready for 
threshold (limen) determinations. The 
usual psycho-physical procedure is fol- 
lowed, in that the sound is progressively 
weakened, on each trial, from supra- to 
sub-liminal intensity and vice versa. In 
all, four series of readings are taken 
twite from strong to weak and twice from 
weak to strong intensities—-alternately pre- 
sented. The intensity of the sound is con- 
trolled by means of an attenuator’ which 
IS a series of resistances so arranged as to 
increase or decrease the sound intensity 
in decibel steps. The decibel is used as the 
sensation unit in describing the magni- 
tude of sounds; a change in power level of a 
sound by one decibel is approximately the 
smallest that the human ear can detect.’ 

5 For a good description see Witting, E. G. Apparatus used 
in recent Baltimore experiments on the physiology of the ear. 


Laryngoscope, 1932, 42, 497-505. 
ë Fletcher, H. Speech and Hearing, 1929, p. 68 fF. 
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A sound of some convenient intensity is 
taken as the standard, and is then re- 
duced in four decibel steps. The stimuli 
are given usually at from three to five levels 
(rarely more or less) in order to procure 
IOO per cent response at the strongest 
sound level, and o per cent (no) response 
at the weakest sound level. Thus during 
any test, 12 to 20 readings are taken at 
the different intensity levels. 

The limen, in absolute threshold de- 
terminations, is taken at the 50 per cent 
point—the point at which the probability 
of response is one-half—and is determined 
from the percentage of responses at the 
different levels by some form of the 
“method of least squares.”’? The readings 
are taken for a number of days until the 
animal’s performance is quite consistent. 
The dog is then irradiated, and the effects 
are studied by subsequent testing. 

The significance of any change in acuity 
over a period of time is determined in the 


1 Brown, W., and Thomson, G. H. The Essentials of Mental 
Measurement, 1925, p. 44 f. The 50 per cent point may be deter- 
mined by a variety of methods (such as straight linear inter- 
polation, the Spearman Mean Method, and the so-called Phi 
Gamma Function); and the limens, as determined by the differ- 
ent methods, do not appreciably differ 
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lic. 1. Testing apparatus. A recent picture of Dog. No. 1. Loss of hair is quite evident. 
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usual statistical manner.’ The readings be- 
fcre and after irradiating are conveniently 
grouped, and the means and standard de- 
viations calculated. The standard error of 
the mean is obtained by dividing the 
standard deviation of the distribution 
(group) by the square root of the number 
of cases involved (which in this case is 10). 
The differences between the means are tab- 
ulated, and their standard errors deter- 
mined—from which data, “t,” the ratio of 
the actual difference (between two means) 
to 1ts standard error, is calculated. By use 
of the proper tables’ the significance of any 
Ct’ (for a given number of cases) is directly 
given in terms of P (probability value). 

8 Fisher, R. A. Statistical Methods for Research Workers 
1924, chap. ç. Also reference given below. 

*Fisbir, R. A. Application of ‘Student’s” 


Meron: 1925, 5, 90-120. While Pearson’s tables are in more com- 
mon vse, Fisher’s are made particularly for small samples of data. 
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Fic. 2. Roentgen apparatus. 200 kv. Coolidge tube, 
“aniversal” type. The lead covers to limit area of 
exposure are not shown. (Dog No. 1 a year ago; 
hair still present.) 
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Mic, 3. Area #1: 6X8 cm., area first exposed in Dog 
No. 1. Area #2: 13 X13 cm., area exposed in Dog 


No. 2. 


As an example, suppose we wish to de- 
termine the significance of the first rise in 
acuity in Dog No. 2. In this case let us com- 
pare the two means before the rise occurs 
(Fig. 4) with the two immediately following. 
The four means with their standard errors 
are: 47.7 +1.5, 40.4 +0.89, 54.9 +0.99, and 
55.2+1.2. (The standard deviations of the 
four distributions respectively are: +4.7, 
+ 2.8, +3.1 and +3.6,and the standard er- 
rors were calculated by dividing each of the 
standard deviations by the square root of 
10). Subtracting the first two means from 
each of the second pair gives the actual 
decibel differences: 7.2, 7.5, 6.5, and 6.8. 
The standard error (deviation) of each 
ditterence is the square root of the sum of 
the squares of the standard errors of the 
two means. In the case of the first and third 
means (47.7 and $4.9) the standard error 
of their difference equals the square root 
of [(1.5)?+(0.99)?| which is [.5, sad e” 
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the actual difference divided by its stand- 
ard error (7.2 divided by 1.8)--15 4.0. 
Referring to Fisher’s tables! “t”? is given 
directly in terms of P, which in this case 
is o.coo4. Repeating this procedure for the 
other differences, the following table is de- 
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P =0.0004 | P=0,0005 
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When the value of P 
(that is, when a difference of this magni- 
tude would occur as a result of purely 
random sampling less than 2 times in a 
100) the difference is considered vald, and 


less than 0.02 


not due to “chance.” In this example all 
the values of P are much smaller than 0.02, 
and the differences therefore quite signif- 
cant. 

By use of a continuous radiatior Cool- 
idge therapy tube* (mechanically recti- 
fied--rating 200 kv., 6 ma.), doses cf more 
than five minutes were possible. The areas 
of radiation were carefully controlled by 
reference to anatomical structures in the 
head (such as the lambdoidal ridge) and 
the surrounding areas covered wit. lead. 
The animal was held securely in place by 
a metal container—also lead covered dur- 
ing irradiations—giving accurate control 
of the exposed area (Fig. 2). 





EXFERIMENTAL CONDITIONS 


Most irradiations were given at 8¢ kv. 


t0 Thid., Metron, pp. 1147120. 

* The authors wish to express their indebtedness te Professor 
G. L. Clark for making available the facilities of the X-Ray 
division of the University of Hlinois, and to Dr. K. E Corrigan, 
for his kind assistance and suggestions in the irradiation of the 
animals, 
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and § ma., with the exception of a few early 
doses to Dog No. 1 at so kv. Variation in 
line voltage resulted in a variation of +3 
kv. (as checked by sphere gap). The target 
distance for the most part was 25 cm. 
+o.§. The roentgens as determined by the 
Victoreen r meter (calibrated in inter- 
national units) at these values was 2.5/ sec- 
ond. At a distance of 30 cm. with an al- 
uminum filter interposed, the r dropped to 
1.5/second. No account was taken of sur- 
Gee intensity (back-scattering) for all cal- 
culations were determined by direct ra- 
diation of the ionization chamber. 





Dog No. 7. The first irradiations were aimed 
directly at the top of the head, including the 
area from above the eyes back to the lamb- 
doidal ridge—distance 8 cm. and 3 cm. on each 
side of the median line (Fig. 3). Some doses 
were given at ṣo kv., but upon discovering the 
fact that, at this voltage and 5 ma. only 
0.02% r/second was being generated, the old 
value—85 kv.—was returned to, Irradiation 
started November 23, 1931, and was continued 
until March 11, 1932, with a total dosage of 
4,500 r. The area of radiation was then changed 
to direct exposure of the ears at a distance of 
30 cm., kilovoltage and milliamperage remain- 
ing the same. This period continued until 
April 6 (total r= 3,350) when the animal began 
to be sensitive on top of the head. The beam 
was then filtered through o.ç aluminum until 
April 16, during which time 3,250 more r accu- 
m. The irradiation then had to be halted 
because of skin burns. Originally, some silver 
nitrate was used in marking the dog's head, 
which may have had something to do with the 
loss of hair in this animal. The total dosage for 
this animal was over 11,100 r, 

Dog No. 2. In this animal 85 kv., § ma., and 
a target a of 25 cm, was ca for all 
irradiations. Comparatively larger doses were 
used, beginning with an exposure to 75 r, and 
eoncludine with four 1000 r doses. A somewhat 
larger area was irradiated: the entire width of 
the skull (13 cm.) and from above the eyes 
caudally 13 cm. to the spinal cord (Fig. 3). The 
first dose 4 as given January 23, 1932, - the 
last one June 10. The total cumulation was over 
4,400 r. No silver nitrate was used on this dog, 
but in March it, too, showed signs of “bald- 
ness.” 





Wiig AAN NOES 


78 LB 428 428 /428 2428 
48 WB 278 B48 #982 4560 6750 S550 


units 2 at. me 


nee, 
Res 


me ao 
4 Aa F 
stondard HRH a 
~ OT] 


Fic. 4. 1. Dog No, 1 indicated by A ~~~ A and Dog No. 2 indicated by @——— © 2. 


Auditory Effects of Roentgen Rays 





219 


2428 4428 
#4162 


SE 


sE 
Son =O 
ai hd 





Each A and © 


represents a mean of 10 consecutive tests except in the last case (September, 1932); for A it is an average 
of 6, and for © it is an average of 11 cases, 3. Dog No, 1 started November 17, 1932, and Dog No. 2 De- 


cember 2, 1932, as indicated. 


RESULTS 

In both cases there is a transient fx- 
crease in auditory acuity lasting some four 
weeks, followed by a relapse to normal. 
Tne animals were under continued ex- 
posure to roentgen rays, so that there are 
ne accurate data on the true duration of 
this increase in acuity in these animals.” 
The acuity of Dog No. 2 dropped 2 deci- 
bels for the last twenty-odd tests, taken 
through June and September. This may be 
accounted for by the continued presence of 
skin burns, and the concomitant difficulty 
in testing the animal. The acuity of Dog 
No. 1 never stayed significantly low, 
though at one time (March: about the 17th 

+ Further data on different animals have been gathered with 
respect to this initial rise in acuity, and are at present being 
cheeked by use of control groups of animals: that is, irradiating 
one animal and not the other, 

=xamination of the graph will show a second rise in acuity 
in both dogs. This is much more transient than the first; in Dog 
No. 1 it lasted for about ro days, and in Dog. No. 2 lasted about 


15 cays. As yet, no further work has been completed on new ani- 
mals under comparable conditions. 


week on the graph) the readings showed 
a downward trend, which after a while 
returned to the normal level. 

Both animals showed apparent mani- 
festations of “nervousness,” both in their 
general behavior as well as during test 
periods. Up until last December (at which 
time Dog. No. 2 was despatched during 
another experiment) both animals appeared 
to be quite “normal,” the single incon- 
gruity being the lack of hair on top of their 
heads. Dog No. 1 at present is, however, 
quite emaciated and the blood in poor 
condition. The normal blood count of this 
animal last year was: red blood cells 
5,500,000 and white blood cells (leuco- 
cytes) 12,000-—which is within the limits 
of normal variability in dogs. Recent ex- 
amination showed the red blood count to 
be about 3,500,000, and the white blood 
count to be 6,500, both much below nor- 
mal. Recent tests indicate that this ani- 
mal’s hearing is still normal. 
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At 85 kv. and § ma., 1,200 r seems to be 
the maximum dose that can be given in a 
two week period without subsequent de- 
velopment of skin burns. Although the 
total cumulated dose in Dog. No. 2 was 
much less than that of Dog No. 1 (2,500 
to 11,100) the skin burns showed up sconer 
in Dog No, 2. The explanation is possibly 
two-fold: in the first place, the area of ex- 
posure in Dog No. 2 was larger (169 sq. cm. 
to 6g sq. cm. for Dog No. 1°) and secondly, 
the last two doses for Dog N 


fren 











(0. 2-~1oooreach 
— were but nine days apart. The skin burns 
in the latter began to appear a week after 
the second of these two doses. Dog No. 2, 
up until the time of his death in December, 
never recovered from the skin barns, 
whereas Dog No. 1 at present shows no 
signs of them at all. Most of the burns in 
the latter animal disappeared as early as 
last September. There is, too, some indi- 
cation of the hair reappearing in this ani- 
mal. 

H Kaplan, L I Practical Radiation Therapy, 1931, p- 91: 


“ there may... be as high as 30% increase in sugface in- 
tensity by changing the field from ¢X § to 20X 20 em,” 


Edward Girden and Elmer Culler 
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SUMMARY 

The conditioned response technique 1s 
suggested as a means of direct study of the 
effects of roentgen rays upon hearing in 
dogs. By means of this approach accurate 
investigation of the effects of roentgen 
rays upon hearing itself is permitted. In 
the animals reported on, as well as in sub- 
sequent studies nearing completion, an 
initial rise in auditory acuity results from 
exposure to small doses of roentgen rays 
generated at 85 kv. and 5 ma. This in- 
crease in acuity is a transient effect lasting 
from two to four weeks. 

Cumulated doses up to 11,100 r in one 
animal and over 4,400 in another resulted 
in neither a fatality nor impaired hearing. 
The skin burns were due to overexposure 
to soft rays. Spacing of the larger doses 
over longer periods of time avoids this 
hazard. 

The investigation is being widened to 
include the study of the effects at higher 
voltages, and also, by means of the oscillo- 
graph technique, the direct effect on the 
nervous mechanism involved in audition. 
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_ EFFECTIVE APPLIED VOLTAGE AS AN INDICATOR 
OF THE ENERGY EMITTED BY A 
ROENTGEN-RAY TUBE* 


By LAURISTON S. TAYLOR, G. SINGER, and C. F. STONEBURNER 


Bureau of Standards 
WASHIMGTON, D. ©. 


ABSTRACT 


_ A previous study! suggested a parallelism be- 
tween the applied effective voltage and the 
emission of a roentgen-ray tube. The investiga- 
tion has been carried further under more care- 
fully controlled conditions. It is found for two 
mechanical rectifiers and one “constant poten- 
tial” generator that the roentgen-ray emissior 


per effective (root-mean-square) milliampere of 


tube current is about the same for all gener- 
tors operating at the same effective (r.m.s.} 
tolrage (the radiation passing through the same 
filter in all cases). Thus it becomes possible ta 
express all radiations in terms of that excited 
ty constant potential. This leads to a simplifi- 
cation in the description and reproduction of 
irradiation conditions in biological work. Al- 
though the study has been limited to three 
generators, it 1s believed that they are suff- 
ciently typical of other types to warrant gen- 
eralization. 


I. INTRODUCTION 


N A recent study the energy emitted by 

a roentgen-ray tube, as measured by an 
icnization chamber, was found to be very 
d:fferent when excited by different types 
of high tension generators furnishing the 
same average tube current and peak volt- 
age (as measured by a sphere gap). But it 
was further found that for the same aver- 
age currents and the same effective voltage* 
of the generators, the emission, as meas- 
ured by the ionization chamber, is ap- 
proximately the same. 

The total energy in a roentgen-ray spec- 
trum devoid of characteristic lines varies 

* Second part of paper presented at meeting of American 
Association for Advancement of Science and the American Roent- 
gen Ray Society, Syracuse, N. Y., June, 1932. 

1 Taylor, L. S., and Tucker, K. L. Bur. Standards J. Research, 


1932, 9, 333 (RP 475). Also: Am. J. Rogntrognon, & Rap. THER- 


APY, June, 1933, 29, 826-843. 
+ Effective voltage is mathematically the same as root-mean-: 
aquare (r.m.s. )voltage. 


as the square of the instantaneous applied 
voltage, and hence for a known voltage 
wave form the total energy and its wave 
length distribution, for the period of a com- 


‘plete cycle, is calculable. Because of the 


presence of tungsten line radiation above 
7o kv., it is not yet practicable to predict 


‘the total roentgen-ray energy by integrat- 


ing over one cycle of the voltage wave. In 
the present work the roentgen-ray emis- 
sion per unit tube current, as it varies with 
peak voltage, with average voltage and 
with effective voltage per unit tube cur- 
rent, is given for more carefully ċontrolled 
and wider ranges of conditions. This is 
expressed in terms of the roentgen-ray 
emission per milliampere. 


II. APPARATUS 


Thus far three generators have been 
used, designated by 4, B and C as in the 
preceding work.! 4 is a full wave mechani- 
cal rectifier having a single high tension 
transformer, and rectifying over approxi- 
mately 30 degrees of cycle; B is also a full 
wave mechanical rectifier but with a di- 
vided high tension transformer, and recti- 
fying over approximately 20 degrees of the 
cycle; C is a valve tube-condenser ripple 
potential* generator (so-called “constant 
potential”) having a ripplage of about 2 


* The term “constant potential” has been used looaely to 
describe the potential supplied by kenotron or other valve tube 
rectification. A more accurate designation of voltage which is 
not constant in fact but fluctuates slightly about a certain 
average value is “ripple voltage.” Thus by a “ripple quantity” 
(potential or current) is meant a simple periodie quantity 
ym Bot Fi ain (waxaa) Pa sin (2wa + + + in which the 
constant term (Fo) is so large that all values of the quantity are 
positive (or negative). The amount of ripple (“‘ripplage” or “‘rip- 
plance”) in a ripple quantity is the ratio of the difference between 
the maximum and minimum values of the quantity to the average 
value. 

These definitions are under consideration by the Committee 
on Electrical Definitions of the American Standards Association 
under the sponsorship of the A.I.E.E. 
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per cent per milliampere. ‘The three genera- 
tors could be interchangeably connected to 
the roentgen-ray tube. 

7. Current Measurements 


The arrangement of the apparatus is 
indicated in Figure 1. Average current 


SHIELDED 
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difficulty in peak voltage measurements 
with the sphere gap but this was largely 
eliminated by placing inductively wound 
surge resistors, ra immediately next to the 
rectifier switches, giving smoother opera- 
tion of the equipment and more consistent 
peak voltage measurements. After raising 


ry 


GENERATOR 


rg 
SURGE AND HIGH 


FREQUENCY 
ARRESTORS 


1/4" LEAD BOX 
(4X4X7 FEET) 


4 THIMBLE CHAMBER 


Fic. 1. Diagram of apparatus skowing voltage and current measuring equipment. 


through the tube is measured in the usual 
manner by a d.c. milliammeter 4; and the 
effective current by an a.c. milliammeter, B. 
For this purpose, a thermo milliammeter 
alone was .available. This was protected 
from high frequency oscillations by iron 
core chokes, Z, having a d.c. resistance of a 
fraction of an ohm; a noninductive re- 
sistor, T,. of about 10,000 ohms, and a 
1/20 uf capacitor, C. Since the resistance of 
the meter, B, was only about 20 ohms, 
this shunt system served as a very effective 
filter against high frequency oscillations in 
the high tension system, without affect- 
ing the sensitivity. 

Excessive high frequency oscillation 
when using the mechanical rectifiers caused 


the generator voltage sufficiently to com- 
pensate for the potential drop across the 
resistors, it was found that their presence 
did not alter the tube output in any way. 

. With generator C, the same resistors 
were used for the purpose of limiting the 
current in case of slight tube gassiness or 
when using a sphere gap for measuring the 
voltage. [t was found that they raised the 
voltage limit very materially at which a 
given tube would operate satisfactorily. 


2. Voltage Measurements 


Peak voltage of all three generators was 
measured by the gap between 12.5 cm. 
spheres, protected by a water resistance, 
ra to prevent heavy arcing at the gap and 
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consequent tripping of circuit breakers. 
: Average voltage was measured by means 
of a d.c. microammeter, Æ, in a series with 
2 shielded high voltage resistor of isc 
megohms,’ the meter being at the center of 
the résistance so as to be at or near ground. 
potential. $ 

' Effective voltage was measured by means 
of a iso-volt calibrated Kelvin multi- 
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3. Radiation Measurements 

The roentgen-ray emission was meas- 
ured by means of a thimble chamber kept 
in a fixed position with respect to the tube 
throughout the study. The beam was in all 
cases filtered by 0.525 mm. of copper, the 
wall effect of the chamber being negligible 
for the transmitted radiation. 

No other determination of radiation 


Fic. 2, sages ae roentgen-ray tube emission, for average a 
and the applied peak voltage. 4, B, mechanical rectifiers; C, constant potential. 


cellular electrostatic voltmeter, D, shunted 
across a resistance, r4 of 75,000 ohms. 
Since its potential was likely to be different 
from ground, it was necessary to shield it 
by, a metal case having the same potential 
as one ofits terminals, ` 

It should be stated here that the inser- 
ticn of the high voltage resistor, R, across 
the line has no noticeable influence upon 
the operation of the high tension genera- 
tors because’ the current it shunts off is 
very small. This fact 1s of course essential 
since a- wave form very different from that 
under normal operating conditions may 
otherwise result. 


Taylor, L. S. Bur. Stendards F. Research, 1930, 5, 609 
(RP 217). 

* The voltage on the high tension conductors is seldom divided 
equelly above and below ground potential, although the error in 
measurement introduced by grounding the resistor at the center 
is very small. 


quality was undertaken, as the previous 
study! indicated what was to be expected 
under the operating conditions employed 
here, namely, all beams having the same 
effective voltage and filtration and giving 
equal intensities have approximately the 
same quality (whether expressed in the 
half-value layer of copper, copper absorp- 
tion coefficient or effective wave length). 


III. EXPERIMENTAL RESULTS 


In this study, to eliminate the effect of 
variation in operation, simultaneous values 
were obtained for (1) average current, (2) 
effective current, (3) peak voltage, (4) 
average voltage, (5) effective voltage and 
(6) roentgen-ray tube output for a con- 
stant filtration of 0.525 mm. of copper, the 
average current (the quantity measured in 
practice) serving as independent variable. 


224 


In Figure 2, groups 4 and B show the 
tube emission, expressed in terms of the 
ionization current per average milliampere 
(I/ma. (av.)), as a function of peak voltage 
for generators 4 and B, respectively, and 
for different tube currents, 2, 3, 4, 5 ma. 
With generator B it is seen that for a given 
peak voltage, the value of I/ma. (av.) 
varies from 10-15 per cent in changing the 
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hand and that of generators 4 and B 
(curves 4 and B) on the other. To obtain 
the same roentgen-ray emission from gen- 
erators 4 and B as from generator C, the 
peak voltage of 4 and B must be very 
much larger than that of C, depending 
upon the operating current. - - 

If, for the same radiations plotted in 


Figure 2, we plot instead the ionization per 
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Fic. 3. Relationship between rcentgen-ray tube emission, per average milliampere, 
and the applied average voltage. 4, B, mechanical rectifiers; C, constant potential. 


operating tube current by 1 ma. This is not 
unexpected since the generator wave form 
depends- to a large extent upon the power 
drawn from the generator. It is obvious 
from these curves that it may be very mis- 
leading to attempt to deduce the emission 
of a roentgen ray tube from current and 
peak voltages alone. For generator £, 
I/ma. (av.) varies erratically with peak 
voltage under different operating currents. 

Figure 2, curve C in both groups is from 
‘generator C (“constant potential”) for a 
tube current of 4 ma. Since the peak 
voltage of this generator does not vary 
appreciably with tube current (average 
voltage being kept constant), a single 
curve embodies the results. It is seen that 
for the same peak voltage there is a large 
difference between the roentgen-ray emis- 
sion of generator C (curve C) on the one 


average milliampere against the average 
voltage, corresponding curves, 4, B, and C, 
in Figure 3 are obtained. It will be noted 
that 1/ma. (av.) again varies with the tube 
current. In the case of generator 4 the 
values of I/ma. (av.) vary from about 2-8 
per cent in changing the operating current 
by 1 ma. This percentage change becomes 
smaller, however, in going to higher aver- 


age voltages, whereas, when the potential 


is measured in peak kilovolts, the changes 
become larger at higher voltages. 

In the case of generator B the same 
general results obtain. The variation of 
I/ma. (av.) with tube current at a given 
average voltage is, however, much greater 
at lower potential than for 4, while at 
higher potentials it is about the same. 

Itis seen that, while the curves for 4 and 
B differ with tube current, they all lie in 
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the region of curve C (dashed) as con- 
‘trasted with the corresponding curves of 
Figure 2 for peak voltages. Thus, if the 
current and voltage for all three genera- 
tors be measured in terms of average mil- 
liamperes and average kilovolts (that is, by 
using d.c. instruments), the tube emission 
per milliampere is in all cases of the same 
order of magnitude. 


IONISATION PER MA {EF 


KILOVOLTS (EFFECTIVE) 





TO 90 10 Lao 150 
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is present but again to -the least degree. 


Of prime importance, however, is the 
fact that the curves (Fig. 4) for both gener- 
ators 4 and B lie very closely along the 
curve for constant potentital—much more 
closely at the higher voltages than those in 
Figure 3 for average current and voltage 
measurements. It is concluded that, for 
equal effective roentgen tube currents and 


KILOVOLTS (EFFECTIVE) 
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Fic, 4. Relationship between roentgen-ray tube emission, per effective milliampere, 
and the applied effective voltage. £, B, mechanical rectifiers; C, constant poten- 


tial. 


Using effective milliamperes and effective 
kilvolts, curves for generators 4, B, and 
Ç for the roentgen-ray emission per effec- 
tive milliampere are given in Figure 4. 

` It should be pointed out that for the 
comparatively small ripplage present in 
the voltage of generator C, the difference 
between the average and effective voltage 
is so small that it may be neglected. Like- 
wise their variation with tube current is 
negligible; hence, a single curve for I/ma. 
(eff.) gives a satisfactory basis of com- 
parison. 

In the case of generator £ the change in 
emission per milliampere, as the operating 
current is varied, is present and somewhat 
erratic as in the case of the peak voltage 
curves: The percentage change, however, 
is the least of the three cases given. Simi- 
larly in the case of generator B the change 


equal effective voltages, the emission. per 
milliampere will be sufficiently near the 
same with all three generators for the effec- 
tive current and voltage to be used as char- 
acteristic of the roentgen-ray emission. 
Since the emission per milliampere for all 
strictly constant potential generators is the 
same, it is logical that it be referred to as a _ 
base. By means, then, of the effective cur- 
rent and effective voltage. measurements 
described, it is possible to relate consist- 


- ently the roentgen-ray emission excited by 


the various types of generators. 

It is possible to trace the -residual vari- 
ation in roentgen-ray emission per mil- 
liampere at lower voltages with the operat- 
ing current largely to the current-voltage 


. characteristics of the roentgen tube. This 


will account also for the divergence from 
the constant potential base line. Figure 5 


ae 
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shows for various applied constant po- 
tentials the tube current curves for three 
values of the filament current, J;. It is seen 
that, since the tube current is still increas- 
ing about 5 per cent per 30 kv. at 120 kv., 
saturation is not attained. Consequently, 
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Fic. 5. Tube current—tube soins Pare 


with the application of a varying vcltage 
to the tube, the effective current 1s bound 
to depend upon 'the voltage wave form to 
a varying degree. 

This is illustrated in Figure 6 where 
curves a and 4 are two hypothetical tube 
current characteristics, the second of which 
is ideal in that it reaches saturation ata 
comparatively low voltage. Curves D, E, 
and F represent three types of generator 


Kilo volts 


i Tube Current Time — 
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voltage wave form having the same effec- 
tive voltage, c, which, when applied to 
tubes having characteristics a and 4, pro- 
duce the tube current wave forms a’ and 
b’ respectively for each associated voltage 
wave. In each of the cases it is seen that 
the effective current fa for tube char- 
acteristic a is lower than the effective cur- 
rent 4, for characteristic 6. Moreover the 
magnitude of this difference depends upon 
the generator voltage wave form as shown. 

To compare the explanation above with 
the results found, we note that the experi- 
mentally determined tube characteristics 
in Figure 5 are similar to a in Figure 6; 
hence, the tube current measured in effec- 
tive amperes is less than it would have 
been had the tube reached saturation at as 
low voltage as for characteristic 3. 

In Figure 4 the emission per effective 
milliampere—which is plotted against ef- 
fective kilovolts—would accordingly have 
been less with an ideal characteristic such 
as 5. In other words, the curves plotted 
would have fallen more nearly along the 
constant potential curve C (Fig. 4). 

To show the relationship between peak 
and effective kilovolts for different tube 
currents, the curves 4 and B in Figure 7 
were obtained for the correspondingly 
designated generators. The straight dashed 
lines in each set of curves represents the 
ratio of peak to effective voltage (kv. 
(peak) =1.41 kv. (eff.)) for a sine wave. 





Fic. 6. Effect of tube characteristic and generator wave form on the effective tube current. 
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it is seen that there is no simple relation- 
ship between the two voltage . measure- 
ments as in the case of a sine wave. 

Such a set of curves is very useful when 
interpreting the behavior of a particular 
generator under different conditions. This 
was demonstrated in some earlier work* 


when comparing the output of generators 
A and B. 


KILOVOLTS | {EFFECTIVE} 
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volved in the therapeutic use of high volt- 
age roentgen rays. The greatest single 
factor contributing to this has been the 
voltage measurement, since it has been 
sometimes assumed that a given roentgen 
tube, activated by the same voltage (by 
sphere gap measurement) and ‘passing 


_equal average currents, should yield the 


same roentgen-ray emission for all similar 


pa e a x 
160 


120 140 


Fic. 7. Relationship between peak and effective kilovolts for 
two mechanical rectifiers. 


The curves also furnish some inference 
as to the generator wave form, particu- 
larly above the point where the tube cur- 
rent characteristic plays an important rôle. 
Thus, where the points lie below the line 
kv. (peak) =1.41 kv. (eff.), they indicate 
a flat-topped voltage wave form relative 
ta a sine wave; where they lie above that 
line, a relatively narrow or peaked wave 
farm is indicated. These relations, though 
only qualitative, are of help in properly ad- 
justing the phase position of the switches 
on a mechanical rectifier for optimum 
rcentgen tube emission. 


IV. DISCUSSION 


There has been considerable confusion 
in interpreting the physical magnitudes in- 


* See Figure 16 with explanation in paper by L. S. Taylor and 
K. L. Tucker (Footnote 1). 


generators. We have shown here, however, 
that the emission may differ by +20 per 
cent under supposedly like conditions. 
Although a. difference existing between 
mechanical and constant potential recti- 
fiers has been generally recognized, there 
has been uncertainty as to any exact rela- 
tionship between them, with the result that 
few attempts have been made to correlate 
treatment factors for the two machines. 
There has even been a belief that the ra- 
diation of one could not be clinically repro- 
duced by the other. The experiments de- 
scribed here show that both generators 
may be made to produce the same emission 
(as far as may be deduced from absorption 
measurements in copper or paraffin) when 
the tube potentials are properly adjusted. 
The present study has been limited thus 
far to mechanical and “constant potential” 
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rectifiers. While it is believed by some that 
mechanical rectifiers will probably be dis- 
placed by valve tube rectifiers, the study 
is of no less value, since with the great 
variety of valve tube circuits in use there 
is an equal variety of voltage wave “orms 
produced none of which may be readily 


correlated as far as they affect the roent-. 


gen-ray output of a tube. For exemrle, in 
addition to ‘‘constant potential” there will 
be half-wave, full-wave, and polyphase 
rectifiers and voltage doubling circuits such 
as the La Tour and Villard systems. In 
some of these the wave form depends upon 
load*to a greater extent than others and, as 
a consequence, measurements of peax vol- 
tage alone will lead to similar discordance 
now encountered in mechanical rectifiers. 

This study reveals that, when the ener- 
ator potential is measured in effective kilo- 
volts, the roentgen-ray emission of < tube 
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is equivalent to that produced by very 
nearly the same constant potential. It is 
thus possible to express the emission in 
terms of that obtainable from a constant 
potential source. 

Expressing tube potential in effective 
kilovolts simplifies the method of express- 
ing radiation quality. For example, when 
describing radiation quality in terms of the 
“half-value layer of copper” it is recog- 
nized as necessary also to state the voltage. 
However, as voltages are now measured, 
even this is inadequate due to the effect of 
wave form. To indicate quality correctly 
by the usual absorption methods, the effec- 
tive voltage should be stated—not the peak 
voltage. 


The cordial cooperation of the Radiological Re- 
search Institute and of the American x-ray equip- 
ment manufacturers in this work has been very 


helpful. 
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ROENTGEN-RAY OUTPUT COMPARISONS OF 
© ` THERAPY CIRCUITS AND TUBES: 


By M. J. GROSS, M.S., and Z. J. ATLEE, B.S. 


CHICAGO, ILLINOIS 


Tue purpose of thisarticle is to compare 
the more common types of generating 
c:rcuits and tubes for therapy use on the 
basis of roentgen-ray output per given 
sphere gap kilovoltage and average (meter 
read) milliamperage. A number of articles 
on this subject have been written in the 
last few years but most of them have taken 
into consideration only one type of. roent- 
gen tube and two or, at the most, three 
circuits. In addition, at least some ol the 
data must be discounted because factors 
which influence the result have either been 
overlooked or not completely specified. 


APPARATUS AND METHOD 


Throughout the entire study as many 
variables as possible were eliminated by 
keeping the same overhead system, tube 
enclosure, dosimeter enclosure, dosimeter, 
-sphere gap, milliammeters, high voltage 
transformer, primary control, and power 
supply (Fig. 1). The same operators took 
data throughout. Arrangements were made 
whereby it was possible to change from one 
circuit to another within fifteen minutes. 
In' this way it was possible to make re- 
peated checks with all combinations of 
circuits and tubes within a short enough 
time to eliminate the variables of tempera- 
ture and barometric pressure. Two high 
voltage transformers, 5 filament trans- 
formers, 4 kenotrons, a 0.05 microfarad 
badk of condensers, and a cross arm me- 
chanical rectifier switch, made possible the 
following generating circuits (Fig. 2): 

(a) Mechanical rectifier for 200 kv.p., 
30 ma. 

(b) Half-wave rectified kenotron for 250 
kv.p., 30 ma. 

(c) Full-wave bridge kenotron for 200 
kv-p., 30 ma. 

(d) Kenotron condenser voltage doub- 
ling circuit for 300 kv.p., 10 ma. 


(e) Kenotron condenser voltage tripling 
circuit for 300 kv.p., 10 ma. 

(f) Constant potential doubling circuit 
for 200 kv.p., 25 ma. 

Eight different types of therapy tubes 
representing several different manufac- 
turers were used in the study. 

Measurements in roentgens were made 
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Fic. 1. Diagram of the apparatus showing the tube 
container and ionization measuring system. 


chamber dosimeter. The dosimeter was 
checked with the mdanufacturer’s standard 
several times during the study. 


DATA AND CONCLUSIONS 


Figures 3» 4, 5, 6, 7 and Table 1 sum- 
marize an r comparison of circuits and 
tubes. 

Figure 8 gives a half-value layer com- 
parison of circuits. Data for Figure 8 are 
obtained from Figure 5. 

Table u gives a comparison of the kilo- 
volts peak, and milliamperes required on 
different circuits and with different tubes 
to obtain as nearly as possible identical 
radiation. 

From the data it is quite obvious that 
constant potential gives a greater output 


* From the Tube Department, General Electric X-Ray Corporation, Chicago. 
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than any other type of circuit when the 
comparison is made on the basis of kılo- 
volts peak, and milliamperes. Qualitative- 
ly, this fact is well known. Quantitative- 
ly, wide differences have been reported. 
The tripling (Witka) circuit is second in 
order of output to constant potential. Be- 
cause of other limitations, .however, this 
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circuit has found little commercial applica- 
tion. 

The voltage doubling (Villard) circuit 
is third in order of output. It is being ex- 
tensively used for very high voltage be- 
cause with the circuit only about one-half 
of the roentgen tube voltage needs to be 
supplied by transformers. 


Fic. 2. Diagrams of circuits used in the investigation: (4) mechanical rectifier; (B) half-wave circuit; (C) full- 
. wave circuit; (D) voltage-doubling circuit; (£) voltage-tripling circuit; (F) constant potential. 
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Fig, 3. Roentgen-ray output comparison of circuits: 
200 kv.p., 10 ma., water-cooled therapy tube with 
one-quarter inch glass filter, total anode radiation. 


No significant differences in r output or 
quality are found between mechanically 
rectified, full-wave kenotron, or half-wave 
kenotron rectified circuits, that is, no dif- 
ferences greater than 5 per cent. It might 
be noted that this agrees with conclu- 
sions reached in the diagnostic range of 
voltages to the effect that these same cir- 
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Fic. 4. Roentgen-ray output comparison of circuits 
and tubes: 200 kv.p., 10 ma., total anode radia- 
tion, 


cuits are of equal roentgenographic speed 
for all practical purposes. Differences may 
be found where equipment of different 
manufacture are compared, and where dif- 
ferent overhead systems, tubes and power 
supplies are used. 

Any quantitative comparison of differ- 
ent circuits depends upon the type of tube 


TABLE I 
QUANTITATIVE COMPARISON OF CIRCUITS ON THE BASIS OF r OUTPUT AT 200 kv.p., Io ma. 











Tube 
(Water-Cooled 
or 


Air-Cooled) 


Circuit 





Canstant potential Water-cooled 





Constant potential Air-cooled 
Vcltage doubling Watercooled 
Vcltage doubling Air-cooled 
Helf-wave* Water-cooled 
Half-wave Air-cooled 














Ratio of r output to that obtained 


on constant potential 






1.0 mm., 2.0 mm, 3.0 mm. 
Copper Copper Copper 
1.0 I.O 
I.0 I.O 
o,60 0.52 
0.53 0-46 | 
O.§1 0.45 
0.42 . 0.38 





* Full-wave and mechanical rectifier approximately same as half-wave. 
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Fic. 5. Copper absorption curves for various gener- 
ators. Water-cooled therapy tube with one-quarter 
inch glass filter, 10 ma. . 





KILOVOLTS PERK 


Fic. 6. Roentgen-ray output as a function of the 
kilovoltage ‘peak on different circuits. Water- 
cooled therapy tube with one-quarter inch glass 
filter, 1 mm. of copper external filter. 
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used (Fig. 4). For example, it will be noted 
that a half-wave rectified circuit with a 
water-cooled therapy tube gives approx- 
imately the same output per ma. as a 





Fic. 7. Roentgen-ray output as a function of average 
tube current. Water-cooled’ tube with one-quarter 
inch glass filter: 200 kv.p., I mm. copper external 


filter. 





Fic. 8. Half-value layer comparison of circuits as a 
function of kilovoltage peak. Water-cooled tube, 
one-quarter inch glass filter. 


voltage-doubling circuit with an air-cooled 
tube. On the other hand, ia half-wave cir- 
cuit with an air-cooled tube gives only 70 
per cent the output of a ‘doubling circuit 
with a water-cooled tube. | 
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sI'wo factors cause variation in r output 
from different types of tubes operating 
on the same circuit. The most obvious of 
hese is glass absorption; which with the 
tendency toward thick glass may lower the 


Roentgen-Ray Output Comparisons 
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* Measurements on a number of alr- 
cooled therapy tubes from several different 
manufacturers indicate that they all fall 
into one class as far as amount of distor- 
tion is concerned. Any differences in r out- 


TABLE II 
EILOVOLTAGE PEAK AND MILLIAMPERAGE NECESSARY TO DUPLICATE THE HALF-VALUE LAYER AND QUANTITY 
OF RADIATION OBTAINED FROM A CONSTANT POTENTIAL CIRCUIT AT 175 kv.p., § ma. 


Initial 
| a Filter for 
| Circuit Tube Half-value 
Layer 
= Voltage doubling Water-cooled 0.5 
Voltage doubling Water-cooled 1.0 
Voltage doubling |- Air-cooled 0.5 
Voltage doubling Air-cooled 1.0 
Half-wave Water-cooled 0.5 
Half-wave Water-cooled- I.O 
Half-wave Air-cooled 0.5 
Air-cooled 1.0 


Half-wave 
output as much as Io per cent. A one- 
quarter inch thick glass envelope of pyrex 
hés an equivalent copper absorption at 200 
ky.p. of approximately 0.2 mm. of copper. 
Inasmuch as a filter is always used in 
therapy this inherent filter in the tube 
offers no disadvantage. It should, however, 
be taken into consideration. 

The second factor 1s distortion in wave 
form of the current and voltage caused by 


the tube itself. A recent article! has shown. 


that the grid action of stray electrons on 


the envelope of an air-cooled therapy tube 


causes a gradually decreasing r output 
- until a constant glass temperature is 
reached. After this stable condition is 
reached its r output per ma. may be from 
10 to 20 per cent lower than that of a water- 
cocled tube. 


i Gross, M. J. Transient K.V.P. and r output from an air-, 


cooled therapy tube, Radiology, Jan., 1933, 20, 14-17. 


t 


kv.p. ma. 

Per Cent Per Cent 

Sphere pangs Average st 

Gap Constant Current Constant 

Potential Potential 

202 15 EF, is 

205 17 E 10 
202 I5 6.7 34 
205 17 6.3 25 
202 I5 64 34 
205 17 6.4 28 
202 I5 7.9 58 
206 17 7.6 52 


put are found to be due to variations in 
glass absorption. 

On a constant potential source of voltage 
there can be no wave form distortion and 
this factor is eliminated, all tubes giving 
the same r output except for differences 
due to glass absorption (Fig. 4). 


SUMMARY 


It is realized, of course, that these com- 
parisons allow no conclusions to be drawn, 
as to the-relative merits of the circuits and 
tubes without additional knowledge as to 
the maximum kilovoltage and milliamper- 
age each will stand, their reliability, first 
cost, life, and many other factors. It is 
thought, however, that the data given may 
eliminate confusion and make possible, 
to some extent at least, a better comparison 
of techniques on different equipments and 
tubes. 
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THE PHYSICAL FOUNDATIONS OF CHEST 
ROENTGENOGRA PHY" 
PART I 
By R. B. WILSEY 


ene NEW YORK 


Wrtnour question, the chest offers 
one of the most complex problems in 
roentgenographic technique of any pert of 
the human body. Many of the recuire- 
ments for a satisfactory chest roentgeno- 
gram conflict with each other, so that a 
gain, in one respect is apt to be accom- 
panied by a loss in another. It is to be ex- 
pected that.the relative merits of the vari- 
ous factors involved would be judged dif- 
ferently by different workers in this field, 
and that there would be a wide variance of 
opinion as to the most suitable compromise 
of these factors, giving the best all--ound 
quality of roentgenogram for diagnostic 
purposes. 

The importance of the roentgen exami- 
nation in the diagnosis of chest conditions 
has led to serious effort to improve the 
technique of chest roentgenography, in the 
hope that it could be made to yield more 
exact and complete information, particu- 
larly in doubtful cases. In order to attack 
this problem most effectively, it seems de- 
sirable to analyze the situation in the light 
of the underlying physical principles, ex- 
amining critically the influence o? each 
technical factor and the various combina- 
tions of factors so far as such information 
is available or can readily be obtained. 

Much remains to be done in the Drecise 
determination of the laws governing the 
various technical factors in chest roentgen- 
ography and in securing the fundamental 
data upon. which any final solution of the 
problem must rest. The present study must 
therefore be confined to the significance of 
the main physical phenomena involved, 
omitting many refinements of secondary 
interest. For instance, the followinz state- 
ments are known to be only approxima- 


tions to the truth; they are sufficieatly re- 


liable, however, to justify the conclusions 
that will be drawn from them: (1) Roent- 
genographic exposure should be increased 
in proportion to the square of the target- 
film distance. (2) The correct exposure for 
chest roentgenograms in muliampere-sec- 
onds varies inversely as the cube of the 
tube voltage. (3) For any given exposure 
time, the energy that can safely be applied 
to the focal spot is proportional to the area 
of the focal spot. These and other approxi- 
mate laws will be used in the various phases 
of this study. 

For the purpose of giving information 
about the structures portrayed, the quality 
of the roentgenographic image is deter- 
mined chiefly by two factors, contrast and 
definition or sharpness. Knowledge of a 
third factor, magnification, or variation in 
magnification causing distortion, is also im- 
portant in the estimation of dimensions in 
the structures examined. Distortion in the 
roentgenographic image is less important 
than either contrast or definition, and is a 
much simpler problem than the others. 
Distortion, therefore, will be discussed first. 


DISTORTION 


The various parts of the subject roent- 
genographed are enlarged according to the 
geometry of shadow projection (Fig. 1), the 
parts farthest from the film being enlarged 
the most. This variation in the enlargement 
of different parts of the subject constitutes 
distortion. Distortion is lessened by in- 
creasing the target-film distance, but can- 
not be entirely eliminated by this means. 
The relations between object-film distance, 
target-film distance, and distortion in the 
single roentgenogram have been treated 
quite thoroughly by Andrew and Warren.! 
For the present purpose, it will be sufficient 


* Communication No. 508 from the Kodak Research Laboratories 
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Fic. I; Geometry of shadow projection. (a) Effect of varying object-film distance upon enlargement. (b) 
Effect of varying target-film distance upon enlargement. , 


to consider the influence of target-film dis- 
tance upon distortion for two typical ob- 
ject-film distances, 4 and 8 inches, as shown 
by the curves of Figure 2. 

It is obvious that with increasing target- 
filmi distance, improvement in the matter 
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of distortion becomes joped less, 
following a'law of diminishing return. 
Most of the decrease in enlargement has 
occurred within the 4-foot distance; be- 
yond this, the enlargement diminishes 
very slowly. On the other hand, the cost 
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Fic, 2. Enlargement as a function of target-film distance for object-film distances of 4 and 8 inches; also 
tube current as a function of target-film distance (assuming tube voltage and exposure time kept con- 
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of this improvement in terms of the roent- 
gen tube current required for the exposure 
becomes rapidly higher, growing as the 
square of the target-film distance. Cer- 
tainly the improvement in distortion be- 
yond a target-film distance of 6 feet is 
slight, and it is questionable whether such 
improvement is worth the cost in greater 
energy of exposure. The reduction of dis- 





is 
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film distance. At a viewing distance of 4 
feet or more, the eye is apt to have diffi- 
culty in seeing the finer détails in the roent- 
genogram. Furthermore, stereoscopes are 
not commonly built to allow viewing dis- 
tances greater than 28 or 30 inches. The 
problem then is to find the stereoscopic 
tube shift to use at a long target-film dis- 
tance such as will cause minimum distor- 


pe pa EEn 





fie. 3. To avoid distortion in the stereoscopic image, there should be exact geometric correspondence be- 
tween the conditions of exposing stereoscopic films and of viewing the finished roentgenograms in the 
Wheatstone stereoscope. The tube shift should equal the interpupillary distance, and the eye-film dis- 


tance should equal the ee distar.ce. 


tortion by any desired increase of target- 
film distance may, however, be carried out 
without the sacrifice of any other qualities 
of the roentgenogram, provided compensa- 
tion for the greater exposure is made by 
increasing the tube current, and not by 
increasing tube voltage or exposure time. 
If the limited power of the roentgen-ray 
machine makes a 6-foot target-film dis- 
tance impracticable, this distance may be 
reduced to 5 or 4 feet with but littlein- 
crease in distortion. 

Stereoscopic roentgenograms offer an- 
other possibility of minimizing distortion. 
In fact, a rigorously correct stereoscopic 
procedure completely eliminates distor- 
tion in the stereoscopic image,‘ as 1s illus- 
trated in Figure 3. In chest roentgen- 
ography at long target-film distances, how- 
ever, the use of a strictly correct stereo- 
scopic method would require that, in view- 
ing the roentgenograms in the stereoscope, 
the eye-film distance be equal to the target- 


tion in the stereoscopic image when the 
roentgenograms are viewed at a distance 
as short as 25 or 30 inches. 

One method commenly proposed is to 
make the ratio of tube shift to interpupil- 
lary distance the same as the ratio of 
target-film distance to eye-film distance, 
as illustrated in Figure 4(a). 

In this case, the eye-film distance is 
taken as 25 inches, the target-film dis- 
tance 72 inches, and the interpupillary 
distance 2.5 inches. According to the above 
rule, tube shift/2.5 inches =72/25, or the 
tube shift should be 7.2 inches. The rela- 
tion between the form of the stereoscopic 
image and that of the original subject may 
readily be derived by a graphical method.® 
In Figure 4(a) the outline of the stereo- 
scopic image, in dotted line, is shown for an 
elliptically shaped object. (solid line) 8 
inches thick. The distortion of a portion of 
the subject next the film of 4 inches thick- 
ness is also shown. It is apparent that all 
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parts of the image are narrower and flatter 
than the corresponding portions of the sub- 
ject. These deviations from correct size and. 
Eroportions can be diminished by the use 
af a slightly greater tube shift, determined 
ky the construction shown in Figure 4(4). 
Lines from the center of the subject are 
drawn through the eye points, and at any 
chosen target-film distance, the roentgen 
tube shift is determined by the corre- 
syonding spacing between the two lines. 
This tube shift gives greater “separation” 
of the two stereoscopic views, as well as 
producing less distortion than the method 
shown in Figure 4(a). 

: Table 1 gives the values of stereoscopic 
tube shifts for various eye-film and target- 
fiim distances, as derived by the construc- 
tion of Figure 4(4), assuming the center of 
the chest to be 4 inches from the film. . 

If the tube shift be governed by either 
of the constructions of Figure 4, distortion 
in the stereoscopic image decreases with 
diminishing target-film distance to the 
point where the latter equals the eye-film 
distance;in this case, distortion is eliminat- 
ec: completely in the stereoscopic image un- 
der the correct viewing conditions (Fig. 3). 
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DEFINITION OR SHARPNESS 


Definition or sharpness is probably the 
most important physical characteristic of 
the roentgenographic image. For instance, 
if excised lungs are reinflated and roent- 


TABLE I 


Stereoscopic Tube Shift for 
Eye-Film Distance of 





genographed on plain roentgen film with 
a fine focus tube, much more information 
about the finer lung structures is shown 
than is obtainable in the chest roentgeno- 
gram of a live patient. These fine details 
are due chiefly to the lack of movement, 
and in lesser degree to the use of a fine focus 
tube and the omission of intensifying 
screens which the immobilization makes 
possible. Such detail in ordinary chest 
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FIG. 4. Comparison of stereoscopic image (dotted line? with outline of original subject in case (a) the ratio 
of tube shift to interpupillary distance is made equal to ratio of target-film distance to eye-film distance, 
and (4) the tube shift is determined by lines drawn through eye points from center of subject. 
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roentgenograms would greatly enhance 


their diagnostic value. Of course, it is not 


possible . to secure this same sharpness of 
detail in the roentgenography of the pa- 
tient since movement of the lung tissues 


with the heart beat, the superposition of . 
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exposure times be short in order to mini- 
mize the blurring due to movement. A 


_ shorter exposure time, however, requires a ` 


greater tube current, and consequently | a 
larger focal spot, with the result that any 
gain in sharpness won by shortening the 





Fig. 5. (a) Focal spot width must be made proportional to, target-film distance to allow for the necessary 
changes in tube current. (4) Under this condition, the width of the pone shadow is practically un- 


affected by target-film distance. 


the roentgen-ray absorption of the chest 
walls, and scattered radiation, all interfere 
with the delineation of the finer lung de- 
tails. However, the superior detail shown 
in the roentgenograms of excised lungs 
serves to illustrate the value of improved 
sharpness in the roentgenographic image. 

The mutually conflicting requirements 
in chest roentgenography impose a severe 
burden upon the roentgen tube. The move- 
ment of the lung tissues necessitates that 


exposure time is counteracted more or less 
by the greater size of focal spot required. 
‘The increase of target-film distance to de- 
crease distortion also necessitates a greater 
tube current and a larger focal spot. In any 
case the focal spot must be as small as 
possible consistent with the energy passed 
through it. In other words, fo secure the 
best definition in chest roentgenography, the 
focal spot must be operating at or near tts 
maximum load capacity. By maximum load 
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capacity is meant the maximum load the 
tube will stand consistent with a reasonable 
life of the tube, as specified by the manu- 
facturer’s rating. This rating increases 
rather gradually with decrease of exposure 
time.? 


This principle governs practically the 


whole consideration of sharpness in chest 
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width of the diffused edge of a shadow 
(penumbral shadow) cast by each of these 
focal spots is practically the same. Any ad- 
vantage in sharpness of outline which 
would otherwise be obtained by increasing 
the target-film distance is almost wholly 
lost by reason of the larger focal spot re- 
quired to carry the greater tube current. 








Tase II 
Target-film distance (ft.)........... ae 4 s | 6 4 8 
Area of focal spot (sq. mm.)....... a. tet 12.6 | 19:7 -| 28.3 38.5 $0.2 
Diameter of focal spot (mm.)...........]. 3 4 5 6 7 8 
Width of penumbra (mm.)........ heuaul’ “O08 0.80 0.77 0.75 0.74 9.73 





roentgenography. It is of interest to ex- 
amine the application of this principle to 
the effect of target-film distance upon 
rcentgenographic sharpness. Other factors — 
remaining the same, the energy passed 
through the roentgen tube must increase 
in proportion to the square of the target- 
film distance. The focal spot area must be 
increased approximately in proportion to 
the energy.’ This means that if the angle 
of the target face remains constant, the 
diameter of the focal spot must be increased 


. It is possible to calculate the width of 
penumbra from the following relation: 


Width of penumbra object-film distance 
Width of focal spot object-target distance 


which follows from the simple geometry of 


the case. Table 1x gives the results of such 
calculations for an object 8 inches from 
the film, assurning that focal spot width 
must Increase in proportion to the target- 
Silm distance. The exposure conditions are 
such that a focal spot (circular) of 3 mm. 


TABLE LI] 
Tatget-film distance (ft.)........ Battista, of 4 
Anode slope (degrees). .........02 0005. 30.2 23.5 
Area of focal spot (sq. mm.) on target face} 21.4 33.0 
Apparent area of focal spot as projected 
~ along central ray (sq. mm.).. 10.8 120 
Apparent diameter of focal spot (am) sal A0 Frå 

I.II 0.88 


Width.of penumbra (mm.)............. 


in direct proportion to the target-film dis- 
tance, with the result that increasing the 
target-film distance has scarcely any effect 
upon roentgenographic sharpness. For in- 
stance, in Figure 5(a), one focal spot is 
twice a3 far from the film as the other; its 
-diameter is twice, and its area four times 


that of the nearer focal spot. Doubling the - 


target-film distance necessitates a 4-fold 
increase in tube current, which can just 
be accommodated by the quadrupled area 
of focal spot. Figure 5(4) shows that the 





diameter (as seen in the line of the central 
ray) is required at a target-film distance of 
3 feet. 

Thus, increasing the target-film distance 
from 4 to 8 feet diminishes the width of 
diffusion at the edge of a shadow (penum- 
bra) by 0.07 mm., an amount which would 
not be perceptible in. the average chest 
roentgenogram. 

In the above calculations it is assumed 
that the angle of the target face remains 
unchanged throughout. The use of the line 


<e 
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focus principle, however, permits the angle 
between the target face and the central ray 
to be diminished as the target-film dis- 
tance is increased, and thereby makes 
possible a greater gain in roentgenographic 
sharpness. It has been, pointed out by 
Andrus and Hambleton? that if the angle 
of the target face is made too small, there 
will be excessive variations in sharpness in 
different parts and along different direc- 
tions of the roentgenogram, owing to the 


a 
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calculations are given in Table m1, and 
apply to a 14-inch width of film, with ex- 
posure conditions assumed to require, at a 
s-foot target-film distance, a focal spot 
(circular) of 5 mm. apparent diameter as 
viewed along the central ray; the object- 
film distance is taken as 8 inches. 

Thus, by suitable application of the line 
focus principle, increase of target-film dis- 
tance can be made to yield a slight ad- 


‘ vantage in sharpness. The gain in sharp- 













TARGET-FILM OISTANCE @F ELECT Pa 


Fic. 6. To avoid excessive variations in sharpness in various portions, and along diferent directions, in the 
roentgenogram, the maximum projection of the focal spot on the cathode edge of the film should not be 
more than twice the minimum projection of the focal spot on the anode edge of the film (Andrus and 
Hambleton?). This criterion permits a smaller anode slope at the longer target-film distance. 


variations in the effective form and size of 
the focal spot as projected upon different 
portions of the film. To avoid these varia- 
tions, they adopt the criterion that the 
maximum projection of the focal spot at 
the cathode edge of the film shall not be 
more than twice its minimum projection 
at the anode edge of the film (Fig. 6). With 
this condition governing the angle between 
target face and central ray, the width of 
the penumbra shadow cast by the central 
ray may be readily computed for various 
target-film distances. The results of such 


ness beyond a 6-foot distance is inappre- 
ciable and the advantage of the 6-foot over 
the 4-foot distance is small, amounting to 
0.2 mm. in lesser width of penumbra. 
Most of the lung tissue is nearer the film 
than the 8-inch object-film distance as- 
sumed in these calculations; penumbral 
shadows, therefore, will generally be smal- 
ler than those computed in Tables 1 and 
ur, and the differences due to variation of 
target-film distance will also be less. Fur- 
thermore, in these calculations, no ac- 
count has been taken of the fact that smal- 
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ler focal spots will stand a slightly greater 


load in proportion to their area than larger 


focal spots. In any case, it appears ques- 
tionable whether any material gain in 
sharpness can be secured by an increase of 
target-film distance. 

Any development which enables a smal- 
ler focal spot to carry the tube load re- 
quired for a chest roentgenogram will fur- 
ther diminish the influence of target-film 
distance upon definition. 

It is apparent from these considerations 
that target-film distance is a relatively un- 
important factor in chest roentgenography. 
There is little to be gained either in sharp- 
ness or freedom from distortion, by the 
use of distances greater than 4 feet, and 
no appreciable gain beyond 6 feet, as long 
as focal spot size is made as small as possi- 
ble consistent with the energy to be passed 
through it. On the other hand, such slight 
gains as are possible by an increase in 
target-film distance are made at a cost of 
greatly increased exposures and corre- 
spondingly greater requirements in the 
power of the roentgen machine. 


SUMMARY 


To give information about.the structures 
portrayed, the important characteristics 
of the roentgenographic image are con- 
trast, sharpness, and distortion. 

The decrease in distortion in the single 
roentgenogram with increase of target- 


film distance follows a law of diminishing 


return, while the cost of such improvement 


in the energy required for the exposure in- 


-creases rapidly, according to the square of 


the target-film distance. Most of the de- 
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crease in distortion occurs within a 4-foot _ 


target-film distance; beyond this, distor- 
tion diminishes very slowly. For the re- 
duction of distortion there appear to be 
no appreciable advantages in target-film 
distances greater than 6 feet, and only a 
slight advantage in distances greater than 
4 feet. 

To minimize distortion in the stereoscopic 
image, a method is described for the de- 
termination of stereoscopic tube shift with 
long target-film distances when the roent- 
genograms are to be viewed in the stereo- 
scope at a short distance (25 to 30 inches). 

To secure the best definition in chest 
roentgenography, the roentgen tube should 
be operated at or near its maximum load 
capacity. Under this condition, variatior. 
in target-film distance has practically no 
effect upon sharpness, provided the angle 
of the target face is fixed, and has only a 


slight effect in case the anode slope is ad- 


justed in accordance with the target-film 
distance. ' 
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A CENTURY OF PROGRESS 


G2 and its spectacular, fascin- 
ating “A Century of Progress,” the 
finest extravaganza of achievement-in a 
century, beckons invitingly to the hun- 
dreds of radiologis-s who will attend’ the 
American Congress of Radiology from 
September 25 to 30, inclusive, at the Pal- 
mer House, Chicago. 

Eighty-two miles of exhibits, hundreds 
of stellar attractions in the realms of 
science, education, history, romance, fun, 
foods, music, thrils and adventure. com- 
prise the Fair. Built on 424 acres of made 
land, stretching foz three miles along the 
shore line of Lake Michigan, nestled almost 
-in the shadows of the big Loop skyscrapers, 
“A Century of Progress” has been the 
' world’s busiest spot since the opening day. 
And it 1s the world’s most colorful spot by 
day, and the world’s brightest spot by 
night. E 

Brillant, though softly blending—blues, 
reds, greens, golds, bronzes, silvers, blacks 
and whites—twenty-five colors in all have 
been employed by artists to give the 
grounds a blazing kaleidoscopic spectacle. 
At night miles of neon tubes, carefully con- 
cealed, indirect lighting, flood the great ex- 
panses of the buidings with varicolored 
lights. Spotlights, color fountains, mush- 
room ground lights all add to the glory of 
the sight. 

Telling the story of the growth of chem- 
istry, physics, mathematics, geology, med- 
icine, surgery and pharmacy graphically, 
the hundréds of exhibits in the Hall of 
Science are some of the most.comprehen- 
sive at the Fair. Among other things, there 
are sixty physics exhibits; there is a $10,000 
“robot”? who tells of the mechanical move- 
ments of his viscera by an illuminated 
“interior” view of himself; the earth sci- 


ences, appropriately epitomized by a 
“Giant Clock of the Ages,” are shown on 
the screen in the center of the dial, while 
the minute hand ticks off two billion years 
of earth history. . 

Exhibits in jewelry, cosmetics, office 
furniture, the graphic arts, mineral indus- 
tries and textiles are housed in the Gen- 
eral Exhibits group; while the General 
Motors building has a complete assembling 
plant for automobiles. Long miles of exhib- 
its in the Hall of States tell the wonders of 
Alaskan fisheries, of Hawaii’s amazing 
fruits, California’s beauty, Illinois’ prod- 
ucts. All .in all more than thirty states 
present their stories in surprising detail. 
The United States Government Building 
stands in the center of the horseshoe formed 
by the Hall of States, and exhibits showing 
the strides made in the various branches 
of government in the last 100 years are to 
be found. 

Illinois as host state to the nation has 
erected the only state building at the Fair, 
and its “welcome house” tells among other 
things the story of Lincoln through the 
comprehensive collection of Lincolniana 
to be found in three of the Host Building 
rooms. Stained glass windows, made by 
the re-discovered ancient Phoenician pro- 
cess, pictures colorfully Illinois scenes, 
history, and accomplishments. There is an 
auditorium where lectures are held from 
time to time, and the largest and most 
comfortable lounge in the Exposition takes 
up the entire south wing of the building. 

Other feature attractions of the World’s 
Fair are the exhibits of visiting nations, as 
Italy, Japan, China, Sweden, Czecho- 
slovakia, Ukrania, the beautiful reproduc- 
tion of a Belgian Village, and others. The 
Hall of Social Science telling the Story of 
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Man, the Radio and Communication 
Building, the Electrical Building, the Home 
Planning Group, are all particularly inter- 
esting. And so are the Mayan Temple, 
Chrysler Building, Horticultural Building, 
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Hall of Religion, Firestone Building, the 
Sky Ride, the Dairy and Agricultural 
buildings, Fort Dearborn, and the Alpine 
gardens. 

James T. Case 


AMERICAN CONGRESS OF RADIOLOGY 


HE Executive Council of the American 

Congress of Radiology, scheduled for 
the Palmer House, Chicago, September 25- 
30, inclusive, has written to as many radi- 
ologists in the United States and Canada 
as are listed in the headquarters’ office and 
to many in Central and South America 
and abroad, inviting them to attend the 
Congress. All radiologists who have re- 
ceived the invitation are urged to send in 
immediately their photograph and inform- 
ation for the Congress album, a copy of 
which will be given to each member; and 
to send in their registration blank filled 
out and fee in connection, in order that 
they may become members of the Congress 
and receive free a copy of the beautiful 
book “Science of Radiology” which is being 
prepared in connection with the Congress. 
All arrangements are being made by the 
local committee, and communications may 


be addressed to Dr. Benjamin H. Orndoff, 
Chairman, 2561 N. Clark street, Chicago. 
Physicians and other scientists interested 
are invited to communicate with Dr. 
Orndoff. 

It will be recalled that the four national 
radiological societies, the American College 
of Radiology, the American Radium Soci- 
ety, the American Roentgen Ray Society, 
and the Radiological Society of North 
America, are meeting jointly this year and 
that the most comprehensive scientific 
program ever given in the Americas is 
being prepared. Sessions will be held only 
until 2 p.m. each day, in order that the 
visiting physicians and scientists may at- 
tend the Century of Progress on the lake 
front. Ample accommodations for all guests 
will be arranged for at the Palmer House, 
Chicago. 

James T. Case 





HENRY K. PANCOAST 


PRESIDENT OF THE AMERICAN CONGRESS OF RADIOLOGY, 1933 
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HENRY K. PANCOAST, M.D. 


ENRY K. PANCOAST was born in 

Philadelphia, February 26, 1875. His 
father, Seth Pancoast, also a physician, 
and a graduate of the University of Penn- 
sylvania, practiced in Philadelphia. He was, 
tn his later years, interested in various 
fields outside of medicine, and his wife who 
was before marriage, Miss Susan George 
Osborn, assisted him in his work, often 
doing extensive trarislating for him in 
Greek, Latin and German. 
' Dr. Pancoast’s parents both belonged to 
the Society of Friends and from them he 
has inherited thé characteristics so often 
noticed in those of Quaker ancestry——an 
zbsolute “level headedness” and common 
sense which in‘his case are augmented by 
€ kindliness of nature that has endeared 
him to his friends. He received his entire 
preliminary education at Friends Central 
School, Philadelphia, graduating at the 
head of his class in 1892. From his early 
boyhood it was.definitely known that he 
had made up his mind: to study medicine, 
but he had lost his parents before graduat- 


ing from school, and: felt it- necessary to . 


take a position for a time, before entering 
Medical School. 

Fortunately for him, a premedical college 
course was not compulsory at that time 
and after two or three years of working in 
a bank (an experience that has undoubt- 
edly been of the utmost value to him) he 


entered the Medical School of the Univer- 


sity of Pennsylvania, graduating in 1898: 
He served as interne for two years and 
began to practice in the autumn of 1g00. 
It was in May, 1902, that he was asked 
to take charge of the Roentgen Depart- 
ment of the University of Pennsylvania 
Hospital, succeeding Dr. Charles Lester 
Leonard, and the so-called “department,” 
was at that time housed in one dark room 
in the basement of the Hospital. In April, 
1903, Dr. Pancoast married Clara L. Boggs 
of Baltimore, Maryland, who has shared 


in every way his professional ambitions. 

From igor to 1904, Dr. Pancoast served 
as Assistant Instructor in Clinical Surgery 
and Assistant Demonstrator in Surgery. 
From 1905 to. Ig1t1 he was lecturer on 
“Skiagraphy” and in 1912 he was ap- 
pointed to the Chair of Roentgenology in 
the Medical: School of the University of 
Pennsylvania. He was Secretary cf the 
American Roentgen Ray Society in 1912, 
and President in 1913; Secretary of the 
American Radium Society 1917-1918, and 
President in 1919. 

The Department of which Dr. Pancoast 
is chief has ‘grown from its original one 
room to a laboratory of international repu- 
tation and has devéloped first, because of 
his own unceasing labor and unselfish 
devotion to his work, and’ secondly, be- 
cause he has-been singularly fortunate in 
his choice of associates who are -young men 
of very exceptional ability and. who share 
with him an untiring interest in the work. 
Dr. Pancoast never relaxes mentally and 
has had the faculty of imparting much of 
this same strenuous interest to his fellow 
workers who can never for a. moment fail 
to realize- that his work comes first in his 
life. He iş never apart from it and even on 
so-called vacations, he is invariably ac- 


‘companied by ponderous tomes whose: aid 


he solicits from time to, time as he plans 
and works on “papers” for various meet- 
ings, and when he can’ be persuaded to 
“play”? it is always more or less obvious 
that play is considered in the light of a 
favor to his comrades and at the first 
opportunity there is sure to be a return to 
the work that he loves so well. 

The outstanding achievements of Dr. 
Pancoast in the field of roentgenology 
thoroughly qualify him as the President 
of the American Congress of Radiology, the 
first meeting of its kind to be held in 
America. 
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Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* . 


Unrrep STATES or AMERICA INDIANA ROENTGEN S CIETY 
American ROENTGEN Ray SOCIETY Secretary, Dr. J. N. Collins, Indianapolis, Ind. ; 
Secretary, Dr. E. P. Pendergrass, University Hospital, Annual meeting each February 22 n Indianapolis. 7 
Philadelphia, Pa. MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Annual Meeting: Chicago, Ll., Sept. 25-30, 1933. Secretary, Dr. S. W. Donaldson, St. Joseph’s Mercy 
American CoLLeoer or RADICLOOY . Hospital, Ann Arbor, Mich. Three meetings a year, Fall, 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., Los Winter, and Spring. Next meeting, Kalamazoo, Mich., 
Angeles, Calif. October, 1933- 
Amnual meeting: Chicago, Ill., Sept. 25-30, 1933. MILWAUKEE Roenroen Ray Society 


SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 


eee waukee, Wis. 
hie Dr. J. T. Murphy, 421 Michigan St., Toledo, Meets first Friday in October, Desha February..and 


Annual meeting: Cleveland, Ohio, 1934. April. Place of meeting designated by the president. 


MINNESOTA RADIOLOGICAL SociETy 
RADIOLOGICAL Socrery or North AMERICA 


Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syr- ERE ; Dr. L. G. Rigler, 2 Uatveraty Hospital, Minne- 


acuse, N. Y. New E R Ray Socie1 

Annual meeting: Chicago, Ill., Sept. 25-30, 1933. Sorin. Di Thomas R. Healy, ae Marlboro St. 
RADIOLOGICAL Szcrion, Los ANGELES Country MEDICAL Boston Mass i i 

SocieTy j iday, i i 

Secretary, Dr. R. T. Taylor, Los Angeles, Calif. Pena ae a rd 

Meets on the third Wednesday of eech month at the Secretary, Dr. C. W. Schwartz, 33 E. 68th St., New York. 

California Hospital. 


Meets monthly on third Monday, New York Academy 
RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION of Medicine, at 8:30 P.M. 


Secretary, Dr. C, H. Heacock, 20 S. Dunlap St., Mem- Norta CAROLINA ROENTGEN Rat SOCIETY 


phis, Tenn. , , l Secretary, Dr. Major Fleming, Rocky Mount, N.C. 
Annual meeting: Richmond, Va., November, 1933. Annual meeting at time and place of State Medical So- 
BROOKLYN RoEnNTOEN Ray SOCIETY ciety. Mid-year scientific meeting at place designated. 
Secretary, Dr. G. W. Cramp, 921 President St., Brook- CenrraL New Yorx ROENTGEN Ray SOCIETY 
lyn, N. Y. Secretary, Dr. H. S. Bull, 604 Masonic Temple, Auburn, 
Meets monthly on first Tuesday, October to April. N.Y. . 
BurraLo RADIOLOGICAL SOCIETY Three meetings a year—January, May and November. 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 PENNSYLVANIA RADIOLOGICAL SOCIETY 
Niagara St., Buffalo, N. Y. . Secretary, Dr. W. E. Reiley, Clearfield, Penna. 
Meets second Monday of each month except during PHILADELPHIA ROENTGEN Ray SocrEty 
summer months, place of meeting selected by the host. Secretary, Dr. Karl Kornblum, 3400 Spruce St. 
Cuicaco RogNTcEN Soctrry ` Meeting first Thursday of each month from October to 


Secretary, Dr. George M. Landau, 660 Groveland Park. May inclusive, at 8:15 P.M., in Thompson Hall, College of 
Meeting second Thursday of each month October to May Physicians, 19 S. 22d St. 


inclusive at Virginia Hotel. ROCHESTER RoENTGEN Ray Society, Rocnester, N. Y. 
CINCINNATI RADIOLOGICAL SOCIETY Secretary, Dr. W. W. Fray, String Meniorial Hospital. 

Secretary, Dr. H. G. Reineke, Christian R. Holmes Meets monthly on second Thursday from October, 1932, 

Hospital, Cincinnati, Ohio. Meetings held monthly. to May, 1933 inclusive, at 7:45 at the Rochester Medical 
CLEVELAND RADIOLOGICAL SOCIETY Association Building. 

Secretary, Dr. M. A. Thomas, Medical Arts Bldg. St. Louis RoENTOEN CLUB 


i AOPA C Cham. Secretary, Dr. W. K. Mueller, University Club Bldg. 
AE A a Cee iai a pane earn Meets first week of each month. Time and place of meet- 
each month from October to April, inclusive. ings designated by president. 


Soutu Carotina X-Ray SOCIETY- 
Derroir Roentcen Ray axp Raprom Society 
Secretary, Dr. E R, Witwer, Harper Hospital. nel Dr. R. B. Taft, 105 Rutledge Ave., Charleston, 
Meets monthly on first Thursday from October to May, 
at Wayne Country Medical Society Building. Meets at time and place of South Carolina State Medical 


Association. 

FLoripa RADIOLOGICAL SOCIETY Texas RapioLooIcaL SocIierY ă ` 
Secretary, Dr. W. McL. Shaw, 418 St. James Bldg., Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas. 
Jacksonville, Fla. , Meets annually one day preceding the meeting of the 
Meetings held twice a year, May and November. Texas State Medical Association, 

ILLINOIS RADIOLOGICAL SOCIETY Untversiry or Micuican RogntoEn Ray Sociery 
Secretary, Dr. L. M. Hilt, Myers Bldg., Springfield, II. Secretary, Dr. C. C. Taylor, University Hospital, Ann 
Regular meetings held quarterly. Arbor, Mich. , 

* Secretaries of Societies not here listed are requested to send the necessary information to thé Editor. 
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Meets first and third Wednesday evening of the month 
from October to June, at 8:0’clock in the amphiiheartg of 
the University Hospital. 

VIRGINIA RoernTOEN Ray CLUB 
Secretary, Dr. Wright Clarkson, 205 S. ee St, 
. Petersburg, Va. 
Meets annually in October. 


Cusa 
EOCIEDAD CUBANA DE RADIOLOGIA Y FISIOTERAPIA 
' Secretary, Dr. Luis Farifias, Animas 110, Havana, Cuba. 
‘Meets monthly in Havana. 


BRITISH Expire 

BRITISH Institute oF RADIOLOGY [NCORPORATED WITH 
THE RÖNTGEN SOCIETY i 
Meets on the third Thursday of each month, from No- 
‘vember to June inclusive, at 8:15 P.M., at 32 Welbeck 
St., London, W. 1., or as advertised. 

ELECTRO-THERAPEUTIC SECTION OF THE RoyaL Society 
_or Mgpicing (Conyingp To MEDICAL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, I 
Wimpole St., London, W. 1. 

SECTION OF RADIOLOGY AND MEDICAL ELECTRICITY, AUS- 

` TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEDICAL- ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 

SECTION on RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

Ixp1an RADIOLOGICAL Association 
Secretary, Sd. Subodh Mitra, 148 Russa Rd., Calcutta. 
Meets annually in January, and at such places and times 
as the Council may appoint. 

RaDIOLOGICAL SECTION, NEw ZEALAND Britis MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


CONTINENTAL EUROPE 
BELGIAN SocIierY or ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Allies, 134, Louvain, 
i Belgium). 
Meets monthly on second Sunday at d’ Egmonds Palace 
Brussels -except in the summer time. 
SocrÉrÉ De RADIOLOGIE MÉDICALE DE FRANCE 
Weets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
SocIÉTÉ Suisse DE RADIOLOGIE (SCHWEIZERISCHE RÖNT- 
CEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
a for German language, Dr. Seeerei Molzgassee, 
Bi 
Meets annually in different cities. 
Socrtr&# FRANCAISE D’ELECTROTHERAPIE ET DE RADIOL- 
CGIE MÉDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RADI- 
CLOGISTS IN CzECHO-SLOVAKIA l 
Secretary, Dr. Walter Altschul, German University, 
Frague, 11/52. 
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DeEuvrscuE RÖNTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLEN FORSCHUNG), 

Meets annually 1 in April in different German cities, at 
least once in five years in Berlin. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Ripi 
strasse 10, Hamburg, Germany. 

DuTCH Society oF ELECTROLOGY AND ROENTGENGLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Sociera [tatiana Rapio.ocia MEDICA 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SOCIETATEA ROMANA DE RADIOLOGIE $1 ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine 30 
Bucarest, Rumania. 

Meets second Monday in every month with the exer 
tion of July and August. 

A.t-Roussian ROENTGEN Ray ASSOCIATION, EER i 
USSR, in the State Institute of Roentgenology and Radi- 
ology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray: Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow Roentaen Ray Society. 

Secretaries, Dra. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. . 

Meets monthly on the first Monday at'8 o *clock, the 
place.of meeting being selected by the Society. 

Porsu Society or RADIOLOGY 
Secretary, Dr. Jan. Kochanowksi, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw: SECTION, Poris Society or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once 2 month except in the summer time. 

SCANDINAVIAN RoENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Saciety, 
meets every second month except in the summer time. 

Sociery oy Mgpicat RADIOLOGY or SWEDEN 
Meets in Stockholm. 

Society oF Mepicat RaproLocy IN Norway 
Meets in Oslo. 

Society or MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. H. Scheuermann, Copenhagen. . 

Meets on the second Wednesday of each month from* 
October to July in Copenhagen, at 8 o'clock in the State 
Institée of Roentgenology. 

Socrety or MenrcaL RanioLoay In FINLAND 
. Meets in Helsingfors. 

VIENNA Society OF ROENTGENOLOGY 
Meets first Tuesday each month, October to July. 


ORIENT 


JAPAN X-RAY ASSOCIATION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

KINKI ROENTGEN-ABEND SOCIETY i 
Director, Dr. Prof. Taiga Saito, Ogawaoike, Kyoto, 
Japan. Meets bi-monthly on third Sunday. 
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SCIENTIFIC PROGRAM OF THE 
AMERICAN CONGRESS OF 
RADIOLOGY 


September 25 to 30, 1933, Inclusive 
Palmer House, Chicago, Illinois 
Arranged by the Scientific Program 


Committee 
GeorGE E. Praner, M.D., Chairman, 
Philadelphia, Pa. ` 


WıiırLram H. Cameron, M.D., New York 
City 


Downatp S. Cuttps, M.D., Syracuse, N.Y. 


Epwin C. Ernst, M.D., St. Louis, Mo. 

Byron H. Jacxson, M.D., Scranton, Pa. 

Burton J. Leer, M.D., New York City 

Joun T. Murray, M.D., Toledo, Ohio 

Eucene P. Penpereorass, M.D., Philadel- 
phia, Pa. 

Rouuin H. Stevens, M.D., Detroit, Mich. 


September 25, 1933 
Grann Batu Room _ MONDAY, 9:00 A.M. 


GENERAL MEETING* 

Call to order and presentation of first five 
Speakers: Benjamin H. Ornvoorr, M.D., 
Chairman of the Executive Council. 

Address of Welcome: Austin A. Haypzn, M. 
D., President of the Chicago Medical Society. 

Address: Rurus C. Dawes, President of A 
CENTURY OF Procress Exposition. 

Address: Hucu S., Cumming, M.D., D.Sc., 
Surgeon General, U.S. Public Health Service. 

Address: Morris Fisusern, M.D., Editor, 
Fournal of American Medical Association. 


. Intermission—15 Minutes 


Address: Henry K. Pancoast, M.D., Presi- 
dent, American Congress of Radiology, 
Professor of Radiology, University of Penn- 
sylvania. 

Address: Frankuin H. Martin, M.D., Di- 
rector General, American College of Surgeons. 

Address: “‘“Radtosensitivtty of Tumor Tissue,” 
James Ewing, A.M., M.D., Sc.D., Professor 
of Pathology, Cornell University; Patholo- 
gist to Memorial Hospital. 

Induction of Joun T. Murpuy, M.-D-, Presi- 


* At this meeting, there will be a general photograph made, 
and each will be numbered. It is req. ested that each person 
present write the name and address on the card found on the 
chair, which will be collected immediately. 
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dent-Elect, by William A. Evans, M.D., 
President American Roentgen Ray Society. 

Induction of W. Hersertr McGurrin, M.D., 
President-Elect, by Byron H. Jackson, 
M.D., President Radiological Society of 
North America. 

Induction of Rotitin H. Stevens, M.D., 
President-Elect, by Burton J. Lee, M.D., 
President American Radium Society. 

Induction of Henry K. Pancoast, M.D., 
President-Elect, by Albert Soiland, M.D., 
President American College of Radiology. 

Brief Report of Committees and Special An- 
nouncements. (Note—Following the opening 
meeting, the special committee meetings of 
the various component Radiological Societies 
will be announced by the officers of the Soci- 
eties, and may take place sometime after 
adjournment each day.) 


2:00 P.M. Adjournment 


September 26, 1933 
Grann Batt Room TUESDAY, 9:00 A.M. 


_ Section “A” 
CHEST DISEASES 


Presiding Officer, Dr. John T. Murphy, 
President, American Roentgen 
Ray Society | 


g:00—"The Roentgen Ray in the Study of 
Pathology of Pulmonary Tuberculosis,” 
Kennon Dunuam, M.D., Cincinnati, 
Ohio. Associate Professor of Medical 
Department; Director of Tuberculosis, 
University of Cincinnati. 

g:20—"“Correlation of Clinical and Roent- 
genologtcal Observation in Pulmonary 
Tuberculosis,’ Lawrason Brown, M. 
D., Saranac Lake, N.Y. Consultant 
to the Trudeau Sanatorium. 

Homer L. Sampson, Roentgenologist 
to the Trudeau Sanatorium. 

9:40—" Tuberculosis in Children” E. MAURICE 
McPuepran, M.D., Philadelphia, Pa. 
Assistant. Professor of Medicine, Henry 
Phipps Institute. 

10:00—“The Roentgen Examination of the 
Heart: A Critical Study of the Frontal 
Silhouette” Frep J. Hopes, M.D., 
Ann Arbor, Mich. Professor of Roent- 
genology, University of Michigan. 
CarLeTON B. Peirce, M.S., M.D., 
Assistant Professor of Roéntgenology 
—University of Michigan. 


Yor. XXX, No. 2 


_ 101:20—"Serial Bronchography in the Early 
Diagnosis of Bronchial Carcinoma,” 
Pepro L. Farinas, M.D., Havana, 
: Cuba. Chief of the X-ray Department, 
National Hospital. 

10:40-—“Where is the Diaphragm?’ WILLIAM 

> H. Srewart, M.D., New York City. 
Visiting Physician, Roentgen Depart- 
ment, Lenox Hill and Lutheran Hospi- 
tals. 


11:00 A.M. RECESS 


IT: 20—“Lymphoblastoma of the Chest and Else- 

E where’ Greorce W. Homes, M.D., 
Boston, Mass. Clinical Professor of 
Roentgenology, Harvard Medical 
School, Roentgenologist, Massachu- 

` setts General Hospital. 
11:40—‘‘Roentgen Diagnosis of Interlobar Pleu- 
risy? (Lanterti Slides) CHARLES A. 
Waters, M.D., Baltimore, Md. As- 
sociate in Roentgenology, Johns Hop- 
kins Hospital. 

-2:00-—‘Accessory Sinus Diseases in Relation 
to Chest Diseases,” W. WALTER Was- 
son, A.B., M.D., Denver, Colo. At- 
tending Radiologist, Children’s Hospi- 
tal and St. Anthony Hospital. 
Harod D. Warrtz, M.D., Fellow im 
Radiology, Child Research Council. 

r2:20-—“‘Non-Tuberculous Inflammation of the 
Lungs; W. Warner Watkins, M.D., 
Phoenix, Arizona. Director, Pathologi- 
cal Laboratory; Radiologist, St. 
Joseph’s Hospital and St. Luke’s Home 
for Tuberculosis. 

12:40-—“Surgical Condition within the Chest, 
Under Roentgen Observations? WILLIAM 
-A. Evans, M.D., Detroit, Michigan. 
President, American Roentgen Ray 
Society. 

y:00—“ Practical Suggestion on the Use of 
lodized Oil in Bronchography” LeRoy 
SANTE, M.D., St. Louis, Missouri. 
Professor of Radiology, St. Louis 
Medical School. Chief Radiologist, St. 
Louis City Hospital; Radiologist, St. 
Mary’s Hospital Group. ` 

1:20—“Scattered X-rays in Chest Roengeno- 
graphy,’ R. B. Wise, M.A., Roch- 
ester, New, York. Physicist, Kodak 
Research Laboratories. 

1:30—“Bronchtiectiasis from the Roentgen- 
ologist’s Standpoint? FreD H. CLARK, 
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M.D., Aspinwall, Pa. Roentgenologist, 
U. S. Veterans Bureau Hospital. 

1:40—“A Roentgenological Technique for the 
Determination of the Efficiency of Pul- 
monary Ventilation: Relations of Linear 
and Area Measurements of the Lung 
Field to Clinical Determinations of 
Pulmonary Capacity,” WALTER Fray, 
M.S., M.D., Rochester, N.Y. As- 
sistant Professor of Medicine (Radi-. 
ology); Assistant Radiologist—Strong 
Memorial Hospital. 


2:00 P.M. ADJOURNMENT 


September 26, 1933 
Rep Lacquer Room TveEspay, 9:00 A.M. 
Section “B” 
PHYSICS, BIOLOGY, AND 
THERAPEUTICS 


Presiding Officer, Dr. RoLLIN H. STEVENS, 
President, American Radium Society 


g:00—"The Genealogy of the X-ray,” A. W. 
Crane, M.D., Kalamazoo, Michigan. 
g:20—“‘Data Concerning Three Years Exper- 
tence with 600 ko. (Peak) Rcentgen 
Therapy,’ SEELEY G. Mupp, B.S., 
M.D., Pasadena, California. Research 
Associate in Radiology, California In- 
stitute of Technology. 
CLype K. Emery, B.A., M.D., Re- 
search Fellow in Radiology, California 
Institute of Technology. 
OrvıLLE M. Meann, M.D. 
Witiiam E. CosroLow, M.D. 
9:40—“Some Practical Applications of the 
Recent Advances in Physics,” W. D. 
Coo.ipcg, Ph.D., Schenectady, N.Y. 
Director of Research, General Electric 
Company. 
E. E. Cuartron, Ph.D., Research 
Engineer—General Electric Company. 
10:00—“Energy Considerations in Medium 
and High Voltage Therapy,’ CHARLES 
C. Laurirsen, Ph.D., Pasadena, Cali- 
fornia. Associate Professor of Physics, 
California Institute of Technology. 
10:20—“Application of Physical. Measure- 
menis in Clinical Irradiation,” LAURIS- 
TON S. Tayor, Washington, D.C. 
Associate Physicist, Head, X-Ray 
Laboratory, National Bureau of Stand- 
ards. 
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10:40-—"‘Training for Radium Therapy,’ Wm. 
H. Cameron, M.D., New York City. 
Secretary—American Radium Society; 
Instructor Radium Therapy, Derma- 
tological Department, New York Uni- 
versity and Bellevue Hospital Medical 
College. 

11:00 A.M. RECESS 


11:20—“ Physical and Biological Character- 
istics of 700 kv. X-Rays,’ G. FAILLA, 
D.Sc., New York City. Physicist, 
Memorial Hospital. 

11:45—" Distribution of X-rays within the Hu- 
man Body,” Eprru H. Quimsy, M.A., 

« New York City. Associate Physicist, 

Memorial Hospital. 
Murray M. Coperanp, M.D., Clinical 
Fellow in Cancer Research, Memoria] 
Hospital. 
R. C. Woops. 

12:05—“The Measurement of Gamma Rays in 
Roenigens,? G. Farla, D.Sc., New 
York City. Physicist, Memorial Hos- 
pital. 
L. Marine ut, B.Sc. 

12:20-—““Heublein’s Method of Continuous Ir- 
radiation of the Entire Body in the 
Treatment of Generalized Neoplasms,” 
Luoyp F. Craver, M.D., New York 
City. Attending Physician, Memorial 
Hospital. 
WiiiiaAm S. MacComs, M.D. 

12:40-——“The Problems of Protection and Their 
Solution in Short Wave Therapy,” T. 
Leucutia, M.D., Detroit, Michigan. 


Associate Roentgenologist, Harper 
Hospital. 

K. E. Corriean, Ph.D., Physicist, 
Harper Hospital. 


:00—“Preliminary Study of the Effect of 
Artificial Fever Upon Hopeless Tumor 
Cases,’ Starrorp L. Warren, M.D., 
Rochester, N. Y. Associate Professor 
of Medicine; Radiologist, Strong Mem- 
orial Hospital. 

:20— Studies on Composite X-ray Filters,” 
A. Murscue.ter, Ph.D., Long Island 
City, N.Y. Instructor and Consulting 
Physicist, Columbia University Post- 
Graduate Medical School; Director of 
Research, Westinghouse X-Ray Lab- 
oratories. 

:40—“An Apparatus for the Production of 
Very High Voltage X-Rays,’ D. M. 


_ 


pow 


{on 
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SLoan, Berkeley, California. Whiting 
Fellow in Physics, University of Cali- 
fornia. 
J. J. Livincoop, Research Associate of 
Department of Physics, University of 
California, ` 

, Frank M. Exner, Physicist, Institute 
Cancer Research, Columbia Univer- 
sity. 

2:00 P.M. ADJOURNMENT 


September 27, 1933 
Grann Batt Room WEDNESDAY, 9:00 A.M, 


Section “A” 
GASTROINTESTINAL DISEASES 
Presiding Officer, Dr. H. HERBERT McGurrin, 

President, Radiological Society of North 

America 

g:00—"“Duodenttis and its Roentgenologic 
Characteristics,’ B. R. Kirgin, B.S., 
M.D., Rochester, Minnesota. Asso- 
ciate Professor of Radiology, Univer- 
sity of Minnesota (Mayo Foundation); 
Head of Section on Roentgenology and 
Director of Division of Radiation, 
Mayo Clinic. 

9:20—“ Roentgenology of Duodenal Ulcer. (a) 
The Behavior of the Stomach and Duo- 
denum. (b) Methods. of Obtaining Out- 
line Deformity in Roentgenograms,” 
Horus E. Porrer, M.D., Chicago, 
Illinois. President, Chicago Roentgen 
Society. 

9:40—“Duodenal Diverticulosis—A Report of 
Thirty-Six Cases,’ Joun D. Lawson, 
M.D., Sacramento, California. 

10:00-——“The Redundant Duodenum,” A Roent- 
genologic Study- (8 Lantern Slides), 
Maurice Fetpman, M.D., Baltimore, 
Maryland. Assistant Professor of Gas- 
troenterology, University of Maryland; 
Associate Roentgenologist, Sinai Hos- 
pital. 

10:20—“‘An Analysis of 1000 Consecutive Ex- 
aminations of the Stomach and Duo- 
denum from the Clinical, Roentgenolog- 
ical, and Surgical Viewpoint; with 
Particular Reference to the Incidence, 
Diagnosis, and Treatment of Ulcer and 
Carcinoma of the Stomach,’ NELSON 
M, Percy, M.D., Chicago, Illinois. 
Professor of Surgery, University of 
Illinois College of Medicine; Surgeon- 
in-Chief, Augustana Hospital. 
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Davip S. Bernis, M.D., Radiologist, 
Augustana Hospital. 

10: 9:40 — “Functional Disturbances of the Colon 
in Relation to the Roenigen Diagnosis of 
Organic Colonic Disease,” James T. 
Case, M.D., D.M.R.E., Professor of 
Radiology, Northwestern University 
Medical School; Attending Staff, Pas- 
savant, Grant and Evanston Hospitals; 
Editor, Annals of Roentgenology. 

11:00 A.M. RECESS 


11120—“The Small Intestines: Correlation of 
Anatomic, Pathologic, and Roentgen- 
ologic Findings,’ Lewis GREGORY 
Core, M.D., New York City. 

11:40—'"An Evaluation of a New Procedure in 
the Study of the Small Intestine,” Evu- 
GENE P. Penperorass, M.D., Phila- 
dèlphia, Pa. Assistant. Professor of 
-Radiology, University of Pennsylvania. 


W. Oster Assort, M.D., Instructor . 


in Medicine and Assistant Instructor 
in Pharmacology—University of Penn- 
sylvania. 

12:00—“Cholecystography with Tetratodophen- 
olphthalein by Mouth; Experience with 
Regard to Success and Untoward Re- 
actions” and “Physiology of the Gall 
Bladder: Cholecystography Shows no 
Psychic Emptyings,’ R. R. NEWELL, 
M.D., San Francisco, California. Pro- 
fessor of Medicine, Stanford Univer- 
sity School of Medicine. 

Epwarp Leer, M.D., Instructor in 
Medicine, Stanford University School 
of Medicine. 

12:20—“ Roentgen Diagnosis of Diseases of the 
Colon: An Evaluation of Methods” 
Harry M. Weser, B.S., M.D., Roch- 
ester, Minnesota. Instructor in Radi- 
ology, University of Minnesota (Mayo 
Foundation), Associate in Section on 
Roentgenology, Mayo Clinic. 

12140—“‘Roentgenologic Studies of Amoebic 
Colitis,’ J. J. VatuERNO, M.D., Pana- 

~ ma, R. P. 

1:00—“Dangers of Fluoroscopy and Methods 
of Protection Against Them,’ E. T. 
Leppy, M.D., Rochester, Minnesota 

1:20—“Colon Studies. VII. Variations in the 
Fixation of the Ceco-Colon: Their Clin- 
ical Significance,’ Joun L. KANTOR, 
M.D., New York City. Associate in 
Medicine, Columbia University; At- 
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tending Physician, Gastro-Intestinal 
Diseases, Vanderbilt Clinic; Gastro- 
enterologist and Associate Roentgeno- 
logist, Montefiore Hospital. 


SAMUEL SCHECHTER, M.D., Assistant 


Attending Roentgenclogist, Metro- 
politan Hospital. 
1:40—‘Viscerocardiac Reflexes,’ LESTER 


Levyn, M.D., Buffalo, New York. 
WERNER J. Rose, M.D. 


2:00 P.M. ADJOURNMENT 


September 27, 1933 
Rep Lacquer-Room WEDNESDAY, 9:CQA.M. 


Section “B” 
CANCER OF THE MOUTH, SKIN AND 
MISCELLANEOUS 


Presiding Officer, Dr. Jonn T. Murpuy, Presi- - 
dent, American Roentgen Ray Society 


9:00-—"TIrridation Treatment of Cancer of the 
Lip and Mouth, Technique and Results,” 
CuHartes L. Marrin, E.E., M.D, 
Dallas, Texas. Professor of Radiology, 
Baylor University Medical School; 
Director, Baylor Tumor Clinic; Radio- 
logist, Baylor Hospital. 

g:20—“The Roentgen-Ray and Radium Treat- 
ment of Cancer of the Lip; BERNARD 
P. Wipmann, M.D., Philadelphia, Pa. 
Assistant Professor of Radiology, Post 
Graduate School of Medicine, Univer- 
sity of Pennsylvania, Chief Radiolo- 
gist, Philadelphia General Hospital. 

9:40-—“‘Management of Cancer of the Mouth 
and the Cervical Lymphatics,’” DOUGLAS 
Quick, M.D., New York City. 

10:00—“Protracted Irradiation in the Treal- 
ment of Neoplasms of the Mouth and 
Pharynx—A Comparison between X- 
Rays, Five Gram Pack and Smali Ra- 
dium Pack,” Radiation Therapy Serv- 
ice, New York City. Bellevue Hospital, 
Division of Cancer, Department of 
Hospitals. 
Ira Kapitan, B.Sc., M.D., Visiting 
Radiation Therapist, Clinical Professor 
of Surgery, New York University, 
Bellevue Hospital Medical: College. 
Rieva Ros, M.D., Radiation Thera- 
pist. 
Mitton FriepmMan, M. D., Assistant 
Radiation Therapist. 


ae 
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CARL B. BrarstRup, B.Sc., P.E., Phy- 
sicist. 

10:20-—"The Treatment of Carcinoma cf the 
Pharynx, Tonsil and Extrinsic Larynx 
by Divided Doses of Roentgen Therapy,” 
Hayes E. Martin, M.D., New York 
City. Assistant Attending Surgeon, 
Memorial Hospital. 
Roserr F. McNarrin, M.D., Fellow 
in Clinical Research, Memorial Hos- 
pital. i 

10:40—"Roentgen Therapy of Epithelioma of 
the Pharynx and Larynx,’ MAURICE 
Lenz, M.D., New York City. Asso- 
ciate Radiotherapist, Presbyterian 
Hospital; Attending Radiotherapist, 
Montefiore Hospital. 
Cornetius G. Coakiey, M.A., M.D., 
Professor of Oto-Laryngology, Colum- 
bia University, Collegė of Physicians 
and Surgeons. 
ARTHUR Purpy Strout, M.D., Asso- 
ciate Professor of Surgery, Columbia 
University; Attending Surgical Pathol- 
ogist, Presbyterian Hospital. 


11:00 A.M. RECESS 


11:20—"The General and Medical History of 
Electricity Told With Old Books Taken 
from My Library,’ Leo PARISEAU, 
M.D., Montreal, Quebec. 

11:40—“ Radiology and the Radiologist,’ Ep- 
WARD H. Skinner, M.D., Kansas City, 
Missouri. Chief, Department o? Radi- 
ology, St. Luke’s Hospital. 

12:00—"Three years of 300 ko. Cancer Ther- 
apy,” J. Ernest Genpreau, M.D., 
Montreal, Quebec. ` 

12:20—"“Cancer of the Skin,’ Grorce W. 
Grier, M.D., Pittsburgh, Pa. Asso- 
ciate Professor of Roentgenology, Uni- 
versity of Pittsburgh; Roentgenologist, 
Presbyterian Hospital; Passavant Hos- 
pital; St. John’s Hospital; Elizabeth 
Steel Magee Hospital; Pittsburgh Di- 
agnostic Clinic; Falk Clinic. 

12:40—“Results of Irradiation in Diseases of 
the Skin,” Joser JorpAN ELLER, 
M.D., New York City. 

1:00-—" Review of Angiomas (Birth Marks) 
Treated During the. Last Fifteen Years, 
With Analysis of End Results,’ WiL- 
LIAM S. Newcomer, M.D., Philadel- 
phia, Pa. Radium Therapeutisz, Jeffer- 
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son Hospital; Radiologist, Presbyter- 
ian, Oncologic and Rush Hospitals. 
1:20—“The Malignant Diseases of the Thyrota 
Gland,’ Ursus V. Portmann, M.D., 
Cleveland, Ohio. Director, Department 
of Radiation Therapy, Clevelahd Clinic 
Foundation. 
1.40— : 
2:00 P.M. ADJOURNMENT 


September 27, 1933 
GranD Batt Room WEDNESDAY, 8:30 P.M. 
Convocation of the newly elected Fellows of 


the American College of Radiology conducted 
by the officers: 


President..... Henry K. Pancoast, M.D. 

Vice President. W. WaLTER Wasson, M.D. 

Treasurer. .... Henry Scumitz, M.D. 

Historian. .... CHARLES G. SUTHERLAND, 
M.D. 


Executive Secretary 
ere ... Benjamin G. Ornvorr, M.D. 

Brief Address by the President, Henry K. 
PancoastT, M.D. : 

Caldwell Lecture—“The Diagnosis and Treat- 
ment of Carcinoma of the Lung,” Evarrs A. 
Grauam, M.D., St. Louis, Missouri, Pro- 
fessor of Surgery, Washington University 
Medical School; Surgeon-in-Chief, Barnes 
and St. Louis Children’s Hospital. 

Conducted by the Officers of the American 
Roentgen Ray Society: 

President....Joun T. Murpuy, M.D. 
First Vice President 

eet ees SHERWOOD Moore, M.D. 
Second Vice President 

ieee a... ROBERT Drang, M.D. 
Secretary. . . Eucene P. PENDERGRASS, M.D. 
Treasurer... Epwarn L. Jenxrnson, M.D. 


September 28, 1933 
Grand Batt Room THURSDAY, 9:00 A.M. 


Section “A” l 
DISEASES OF BONES, JOINTS 
AND BONE TUMORS 


Presiding Officer, Dr. Rotiin H. STEVENS, 
President, American Radium Society 


g:00——“Seventy Cases of Five-Year Cures in 
Sarcoma of Bone,’ (Lantern Slides), 
CHARLES F. GESCHICKTER, M.D., Bal- 
timore,. Maryland. Surgical Pathologi- 
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Laboratory, Johns Hopkins Hospi- 

t 

g: 20—“Changes in the Lower Extremity Bones 
in Association with Arteriovascular 
Disease,’ Maurice M.. Pomeranz, 
M.D., New York City. Radiologist, 
Hospital for Joint Diseases. 

Henry L. Jarre, M.D., Pathologist, 
Hospital for Joint Diseases. 

9:40— “Injuries of the Spine, Both Acute and 

Chronic,” Howarp P. Dovus, M.D., 
Detroit, Michigan. Roentgenologist— 
Henry Ford Hospital. 

15:00— “Parathyroid Disease,’ LAWRENCE 
Reynoips, M.D., Detroit, Michigan. 
Assistant Roentgenologist, Harper 

_. Hospital; Roentgenologist, Children’s 
Hospital of Michigan. 

E. R. Wirwer, M. D., Assistant 
Roentgenologist, Harper Hospital and 
Children’s Hospital of Michigan. 
19:20—“Osteomalacic Diseases in Monkeys and 
Man, a Metabolic and Roentgenographic 
Study,’ Raru S. Bromer, M.D., 
Philadelphia, Pa. 
E. P. Corson-Wartr, M.D. (By in- 
vitation) Irvin Stern, M.D. (By Invi- 
tation). 

10:40—“ X-Ray Evidences of Necrosis ofthe Head 
of the Femur Following Intracapsular 
Fractures of the Neck,’ D. B. PREMIS- 
TER, M.D., Chicago; Illinois. Depart- 
ment of Surgery—University of Chi- 
cago. 

IIJOO A.M. RECESS 

1r:20—“Infectious Granulomata of the Bones 
and Joints with Special Reference to 
Coccidioidal Disease,’ Ray A. CARTER, 
M.A., M.D., Los Angeles, California. 
Roentgenologist, Los Angeles County 
General Hospital; Associate Professor, 
Roentgenology, Medical Department, 
University of Southern California. 

11:40—““Motion Picture Showing Reduction of 
Fractures and the Removal of Foreign 
Bodies, Using OtlImmersed Shock- 
Proof Units, Bi-Plane Fluoroscopic 
Control and Special Fracture Device,” 
Lex G. McCurcuen, M.D., St. Louis, 
Missouri. Radiologist, Firmin Desloge 
Hospital and St. Louis County Hospi- 
tal. 

12:00—“‘Further Observations on Spontaneous 
Multiple Symmetrical Fractures,” L. A. 


Society Proceedings, Correspondence and News Items 


Rep LACQUER Room 


255 


Miixman, M.D., Scranton, Pennsy!l- 
vania, Director of X-Ray Department 
Scranton State Hospital. Director X- 
Ray Department, Mercy Hospital; 
Professor Physics, St. Thomas. College. 
12:20—"Pelligrini-Stieda’s Disease, Post-Trau- 
matic Calcification of the Collateral 
Tibial Ligament of the Knee,” Max 
Rirvo, M.D., Boston, Massachusetts. 
Roentgenologist, Boston City Hospital. 
Roentgenologist, Boston Bikur Cholim 
Hospital. Assistant Professor of Roent- 
genology, Tuft’s Medical School. In- 
structor in Roentgenology, Harvard 
Medical School. l 
12:40—“Lead Poisoning in Infants and Ehil- 
dren, with Special Reference to the Roent- 
genological Findings,’ Epwarp C. 
Vocr, M.D. Instructor in Roentgenol- 
ogy, Harvard Medical School; Roent- 
genologist,. Infant’s ` and Children’s 
Hospital. 
Cuartes F. McKuann, M.D. Assis- 
tant Professor of Pediatrics, Harvard 
Medical School; Associate, Physician, 
Infant’s and Children’s Hospital. 
1:00—“Experimental and Clinical Studies of 
Pulmonary Abscess and Gangrene ‘Fol- 
lowing Tonsillectomy,’ Isapore PILOT, 
M.D., Chicago, Illinois. Associate Pro. 
fessor of Medicine and Pathology, Uni- 
versity of Illinois College of Medicine. 


1140— 
2:00 P.M. ADJOURNMENT 


September 28, 1933 
THURSDAY, 9100 A.M. 
Section “B” 


BREAST DISEASES 


Presiding Officer, Dr. W. Herspertr McGur- 


FIN, President, Radiological Society of 
North America — 


g:00—‘Further Observations in Roentgen Diag- 
nosis of the Breast,’ Ira H. Lock woop, 
M.D., Kansas City, Missouri. i 

g:20—“Combined Surface and Interstitial 
Radiation in the Treatment of Mammary 
Cancer,’ ALBERT SorLand, M.D., Los 
Angeles, California, Chairman, Malig- 
nancy Board of the California Hospital. 

g:40—“A Method of Irradiating the Asxilla 
with Special Reference to Mammary 


ae 
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Cancer,” James J. Durry, M.D., New 
York City. Assistant Attending Sur- 
geon, Memorial Hospital. 
Cuar_tes De- Forest Lucas, M.D., 
Clinical Research Fellow, Memorial 
Hospital. 

10:00—“The Relative Value of Surgery, Radium 
and X-Ray Therapy in Carcinoma of 
the Breast,’ Isaac Levin, M.D., New 
York City. Clinical Professor of Cancer 
Research, New York University. 

10:120—“A Series of Carcinomas of the Breast 
Treated by Irradiation Alone Covering a 
Five Year Period,’ Frank E. ADAIR, 
M.D., New York City. 

10:40—“An Analysts of a Group of Primary 
Carcinomas of the Lungs, Treated with 
Deep X-Ray Therapy,’ Wiius F. 
Mances, M.D., Sc.D., Philadelphia, 
Pa. Professor of Roentgenology, Jeffer- 
son Medical College. 


11:00 A.M. RECESS 


11:20—"Technique and Results of Irradiation in 
Carcinoma of the Breast,” GEoRGE E. 
Praner, M.D., Philadelphia, Pa. Pro- 
fessor of Radiology, Graduate School 
of Medicine, University of Penasylva- 
nia. | 
Jacos H. Vastne, M.D., Clinical 
__ Professor of Radiology, Woman’s Med- 
‘ical College. 
11:40—"The Treatment of Chest Wall Second- 
aries: in Breast Carctnoma—A_ Pre- 
liminary Report of a New Radium 
Technique,” Gorpon E. RICHARDS, 
M.D., Toronto, Ontario. Associate 
Professor of Radiology, University of 
Toronto; Director, Ontario Govern- 
ment Institute of Radiotherapy; Direc- 
tor, Department of Radiology, Toronto 
General Hospital. | 
12:00—"“The Treatment of ‘Bleeding Nipple’ by 
Means of Interstitial Radiation,” Max 
Currer, M.D., Chicago, Illinois. Di- 
rector, Tumor Clinic, Michael Reese 
Hospital. 


12:20—“Depth Doses of Roentgen Radiation, 


Siriking at Angles Other Than Ninety 
Degrees, Measured in a Water Phan- 

tom, Ernst A. May, M.D., Newark, 

New Jersey. Director, Metcalf Founda- 

tion for Radiotherapy, Orange Me- 

- morial Hospital, Orange, New Jersey. 
12:40—“ Histopathology of Irradiated Hodgkin’ s 
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Disease and Lymphoblastoma,” ALEXAN- 
DER Brunscuwic, M.D., Chicago, Hli- 
nois. Department of Surgery and Divi- 
sion of Radiology, University of Chi- 
cago. 

1:00— 


I.40-—- 
2:00 P.M, ADJOURNMENT 


September 29, 1933 
GranD Batt Room FRIDAY, 9100 A.M. 


Section “A” 
UROLOGY, GYNECOLOGY AND 
MISCELLANEOUS 


Presiding Officer, Dr. Joun T. Murpny, Presi- 
dent, American Roentgen Ray Society 


g:00—" Studies with Opaque Media in Urol- 
ogy,’ Leopotp Jacues, M.D., New 
York City. Radiologist, Mt. Sinai Hos- 
pital. 
Moses Swick, B.S., M.D. Adjunct 
Surgeon, Mount Sinai Hospital; At- 
tending Urologist, Harlem Hospital. 

g:20—“Opague Studies of the Uterus and Pel- 
ots,’ Don Carros Heuser, M.D., Bue- 
nos Aires, Argentine. 

9:40—‘Renal Peristalsis During Pyelonephri- 
ttes: A Roentgenophysiologic Study,” 
Hans A. Jarre, M.D., Detroit, Michi- 
gan. Attending Roentgenologist, Grace 
Hospital; Roentgenologist, Woman’s 
Hospital and North End Clinic. 
R. E. Cummine, M.D. 

10:00-—“‘Further Observations in the Diagnosis 

of Tumos of the Kidney,’ Brrnarp H. 
Nicuoits, M.D., Cleveland, Ohio. Di- 
rector of Roentgenology, Cleveland 
Clinic. 

10:20—“‘ Roentgen Examination of the Chests of 
Five Hundred Newborn with Reference 
to Pathology Present Other Than En- 
larged Thymus,’ LEON SOLIS-COHEN, 
M.D., Philadelphia, Pa. Radiologist, 
Jewish Hospital; Radiologist, Me- 
morial Hospital. 

SAMUEL Bruck, M.D. Roentgenolo- 
gist, Northern Liberties Hospital and 
Northeastern Hospital; Associate Ro- 
entgenologist, Jewish Hospital. 
10:40—“A4 Radiological and Clinical Study of 
the Female Symphysis Pubis, Joun M. 
Barnes, M.D., Buffalo, New York. 
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Roentgenologist, Millard Fillmore Hos- 
pital. 
II?00 A.M. RECESS 


11:20—“The Fate of Thorium Dioxide in the 
Body After Intravenous Injection,” 
Ernst A. Ponure, M.D., Ph.D., Madi- 
son, Wisconsin. Professor of Radiology, 
University of Wisconsin. 
Gorton Rircuisz, M.D. Assistant Pro- 
fessor of Radiology, University of Wis- 
consin. 

11:40—“Animal Experiment with Colloidal 
Thorium, a Study in Lymphatic Ab- 
sorption,’ (Lantern Slide Demonstra- 
tion). R. Pomeranz, M.D., Newark, 
N. J. Associate Radiologist, Newark 
Beth Israel Hospital. 

12:00—“Roenigen Studies on the Fate of Calcium 
in the Bones of Retained Dead Fetuses,” 
An Evaluation of “‘Decalcification” as 
a Roentgenographic Diagnostic Cri- 
terion of Death of the Fetus in Utero. 
Paur C. Hopces, Ph.D., M.D., Chi- 
cago, Illinois. Professor of Roentgen- 
ology, University of Chicago. 
Joun W. Law au, M.S.,M.D. Assistant 
Roentgenologist, ‘Provident Hospital. 

12:40—Ts the Antiquity of a Cell a Factor in 

=- Determining the Résistance to Radiation, 

and can we Imply Stimulating Doses of 
Radiation in Cancer Therapy?” ROBERT 
H. Mi.twes, M.D., Dallas, Texas. 
Roentgenologist, The Dallas Metho- 
dist Hospital; Bradford Memorial Hos- 
pital for Children; Presbyterian Clinic; 
Radiation Therapist, City of Dallas 


Parkland Hospital. 
12:20°Methods of Standardization of Roent- 
genographic Technique,’ CHARLES 


Wevy1, Philadelphia. Professor, Moore 
School of Electrical Engineering, Univ. 
_ of Pennsylvania. 

1:00—"“The Use of the Roentgen’ Rays in 
Science and Industry,’ C: A. Poo te, 
Covington, Kentucky. Director of 
Industrial Research, Kelley-Koett Mfg. 
Co., Inc. 

7:20—“An Accurate Simple Method of Denst- 
tometric Analysis of Roentgenograms,” 
Harop C. Hopce, M.D., Rochester, 
New York. - 
STAFFORD L. Warren, M.D. 

T CE ; 

2:00 P.M. ADJOURNMENT 


Society Proceedings, Correspondence and News Items 


257 


September 29, 1933 
Rep Lacquer Room FRIDAY, 9:00 A.M. 


Section “B” 
UROLOGY AND GYNECOLOGY, AND 
ABDOMINAL DISEASES 


Presiding Officer, Dr. Ror H. STEVENS, 
President, American Radium Society 


g:00—The Radiation Treatment of Carcinoma 
of the Bladder,” BENJAMIN S. BARRIN- 
GER, M.D., New York City. Attending 
Surgeon, Memorial Hospital; Attend- 
ing Urologist, Fifth Avenue Hospital. 

g:20—“Cancer of the Bladder—Methods of 
Treatment,” Curtis F. Burnam, M.D., 
Baltimore, Maryland. Associate. Pro- 
fessor of Surgery, Johns Hopkins Hos- 
pital; Radiologist, The Howard A. 
Kelly Hospital. 

9:40—"“Trradtation and Electrothermic Surgery 
in the Management of Carcinomata of 
the Urinary Bladder,’ J. THOMPSON 
StEvENS, M.D., Montclair, N. J. Direc- 
tor, Department for Study and Treat- 
ment of Neoplastic Diseases, Montclair 
Community Hospital, and St. Josph’s 
Hospital, Paterson, N. J. 

10:00—“ Radiation Treatment of Carcinoma of 
the Uterus,” Henry L. Scumirz, A.M., 
M.D., LL.D., Chicago, Illinois. Profes- 
sor and Head of Department of Gyne- 
.cology, Loyola University School of 
Medicine; Director, Mercy Hospital 
Institute of Radiation Therapy. 

10:20—“The Treatment of. Uterine Fibromas,” 
Lepa J. Stacy, M.D., Rochester, 

` Minnesota. 

10:40—“ Radiation Treatment of Carcinoma of 
the Cervix,’ Wiiiiam P. HEAty, M.D., 
New York City. Attending Surgeon, 
Department of Gynecology, Memorial 
Hospital. 

‘11:00 A.M. RECESS 


11:20—‘Technic of Treatment of Cancer of Cer- 
vix with Radon,’ Frank E. Simpson, 
M.D., Chicago, Illinois. Director of the 
Radium Clinic, American Hospital. 

11:40—“Studies in the Diagnosis and Treat- 
ment of Teratoma Testis,’ RUssELL S. 
Fercuson, M.D., New York City. 
Assistant Surgeon, Memorial Hospital; 
Assistant in Clinical Surgery, Cornell 
University Medical College; Assistant 
Surgeon, New York Hospital. 
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12:00—"A Critical Study of the Use of the Lead 
Perforator and Reciprocal in Radiation 
Therapy,’ F. Liperson, M.D., New 
York City. Roentgenologist, U. S. 
Public Health Service Hospitals. 

12:20—“Radium Treatment of Primary Carci- 
noma of the Rectum,’ Harry H. Bow- 
ING, M.D., Rochester, Minnesota. 
Head of Section on Therapeutic Radi- 
ology (Radium)}—Mayo Clinic; Assis- 
tant Professor of Radiology, Mayo 
Foundation for Medical Educatioa and 
Research, Graduate School, University 
of Minnesota. 

Rogert E. Fricke, M.D., Associate 
* in Section on Therapeutic Radiology 
(Radium), Mayo Clinic; Instruczor of 
Radiology, Mayo Foundation for Medi- 
cal Education and Research, Graduate 
School, University of Minnesota. 

12:40—“ Abdominal Hodgkin's Disease, Eb- 
wARD L. Jenkinson, M.D., Ch cago, 
Illinois. Director, Roentgen Depart- 
ment, St. Lukes Hospital and St. 
Joseph’s Hosp.; Associate Professor, 
Roentgenology, Northwestern Medical 
College. 

ArTHUR R. ELuorr, M.D., C.inical 
Professor of Medicine, Rush Medical 
College; Senior Attending Staff Medi- 
cine, St. Luke’s Hospital. 

1:00—“Palliatioe Irradiation of Carcinema of 
the Stomach,” Grorce T. Pack, M.D., 
New York City. 

1:20—“Postoperative Radiation in Carcinoma 
of the Ovary: Study of Twenty-Two Pa- 
tients,’ (To be read by Title), Joun 
T. FarreLL, Jr., M.D., Philadelphia, 
Pa. Assistant Roentgenologist. 

Joun B. Monrcomery, M.D., Assis- 
tant in Gynecology, Jefferson Hespital. 
1:40—“Some New Principles Regardsng the 
Design of X-Ray Apparatus,’ ALBERT 
Bouwers, M.D., Eindhoven, Holland. 


2:00 P.M. ADJOURNMENT 


September 29, 1933 


Grannd Batt Room FRIDAY, 8:30 P.M. 


Presentation of Medals and Honors by the 
Officers of the Radiclogical Society of North 
America: 

President...W. Hersert McGurrin, M.D. 


` Audisr, 1933 


First Vice President 

sauce WitiiaM E. CuamBerrain, M.D. 
Second Vice President 

aE W. Warner Warkins, M.D. 
Third Vice President 

sonnets Haron A. Spirman, M.D. 
Secretary-Treasurer 

aa Donap S. Cuitps, M.D. 

The Janeway Lecture—James Ewinc, M.D., 
New York City, Professor of Pathol- 
ogy, Cornell University; Pathologist to 
Memorial Hospital. 

Conducted by the Officers of the American Ra- 

dium Society: 
President....... Roun H. Stevens, M.D. 
First Vice President 

sgh Gard dudes ae GeEorGE W. Grier, M.D. 


Second Vice President 

E EEEE EE Howarp Marrow, M.D. 
Secretary....... Wm. H. Cameron, M.D. 
Treasurer....... ZoE A. Jounston, M.D. 


September 30, 1933 
Grand Batt Room SATURDAY, 9:00 A.M. 


Section “A” 
NEUROLOGY AND MISCELLANEOUS 


g:00—“ Pituitary Tumors: Radiological As- 
pects of Diagnosis and Treatment,” 
Merrit, C. Sosman, M.D., Boston, 
Massachusetts. Assistant Professor of 
Roentgenology, Harvard Medical 
School; Roentgenologist, Peter Bent 
Brigham Hospital; Associate in Roent- 
genology, Children’s Hospital. 

g:20—“Encephalography,’ Kart KoRNBLUM, 
M.D., Philadelphia, Pa. Associate in 
Radiology, University of Pennsylvania. 
Francis C. Grant, M.D., Assistant 
Professor of Neuro-Surgery, School of 
Medicine, University of Pennsylvania; 
Associate in Surgery, School of Medi- 
cine, University of Pennsylvania; As- 
sociate in Neuro-Surgery, Graduate 
School of Medicine, University of 
Pennsylvania. 

9:40—“ Recent Advances in Encephalography,” 
CornELIUS G. Dyre, M.D., New York 

City. Assistant Director of X-Ray. 
Department, Neurological Institute. 

10:00-—“Spinal Cord Lesions and Their Recog- 

nition by Roentgenologic Methods,” 

Joun D. Camp, S.B., Ch.B., M.D., 

Rochester, Minnesota. Assistant Pro- 


fa 
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fessor of Radiology, University of Min- 
nesota (Mayo Foundation); Associate 
in Section on Roentgenology, Mayo 
Clinic. ` 
20—"The Normal Appearance of the Ventri- 
cles of the Brain, and the Displacements 
Caused by Temporal Lobe Tumors,” A. 
H. Pine, M.D., Montreal, Quebec. 
Royal Victoria Hospital. 
:40—‘‘Roentgenological Considerations of Si- 
nus Diagnosis With and Without Radio- 
paque Oils,” Epwin C. Ernst, M.D., 
St. Louis, Missouri. 
11:00 A.M. RECESS 


:20—“The Diagnosis of Accessory Sinuses,” 
AMEDEE GranceR, M.D., New Or- 
leans, La. Professor of Radiology, 


IO: 


IO 


II 


Louisiana University Medical Center; 


Director of Department of Radiology, 
Charity Hospital. 
:40—“ Roentgen Examination of the Mastoid 
Processes,” Freperick M. Law, M.D., 
New York City. 
oo—"The Scope and Technique of Soft Tis- 
sue Roentgenography,’ Joun R. Carry, 
M.D., New York City. Radiologist-in- 
Chief, New York Hospital; Associate 
Professor of Radiology, New York Hos- 
pital, Cornell Medical College Associa- 
tion. 

:20—“The Roentgenological Diagnosis of 
Intracardiac Calcifications,’ Pau. A. 
Bisuop, M.D., Philadelphia, Pa. Direc- 
tor, Department of Radiology, Penn- 
sylvania Hospital. 

Huco Roeser, M.D., Associate Pro- 
fessor of Medicine and Roentgenology, 
Temple University. 

:40— (Title to be Sent In), MANUEL F. Ma- 
DRAZO, M.D., Mexico City, Mexico. 
Roentgenologist, National R. R. of 
Mexico and Spanish Welfare Associa- 
tion; Executive Officer, Federal Health 
Department. 

:00—( Title’ to be Sent In), FinaBerto Ri- 

~ vERO, M.D., Havana, Cuba. Head Pro- 
fessor of Radiology and Physiotherapy, 
Havana University; Director, Depart- 
ment of X-Ray and Physiotherapy, 
Mercedes Hospital; Vice Director, 
Juan Bruno Zayas, Department for 

Study and Treatment of Cancer. 
'T:20—" Further Observations on the Treatment 
of Pituitary Tumors,’ Epcar W. 


TI 


12: 


— 
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SpacKMAN, M.D., Philadelphia, Pa. 
Instructor .in Radiology, Graduate 
School of Medicine, University of 
- Pennsylvania. 
1:40—“General Closing Session by the Officers 
of the Congress.” 
2100 P.M. ADJOURNMENT 


September 30, 1933 
Rep Lacquer Room SATURDAY, 9:CO A.M. 


Section “B” ` 
‘MISCELLANEOUS 


Presiding Officer, Dr. Joun T. Murray, Presi- 
dent, American Roentgen Ray Society 


g:00—“Experimental Studies of Portions of the 
Lymphatic System by Means of the 
Roentgen Ray,’ Leon J. MENVILLE, 
M.D., New Orleans, Louisiana. Assis- 
tant Professor, Medicine and Radiol- 
ogy, Tulane University of Louisiana 
School of Medicine. 
J. N. Ane, M.D., Instructor in Medi- 
cine and Radiology, Tulane University 
of Louisiana School of Medicine. 
9:20—“ Pernicious Leucopenta,’ W. EDWARD 
CHAMBERLAIN, M.D., Philadelphia, 
Pa. Professor of Radiology, Temple 
University Medical School., 
9:40—“Diagnosis and Roentgen Treatment of 
Parathyroid Dysfunction,’ EDWIN A. 
Merritt, M.D., Washington, LC. C. 
Epocar M. McPeax, M.D. 
10:00—“‘Radium in the Treatment of Hyperthy- 
roidism,’ Rotanp E. Loucks, M.D., 
Detroit, Michigan. 

10:20—“ Roentgen Treatment of Hyperthyroid- 
ism,” Tuomas A. Groover, M.D., 
D.Sc., Washington, D..C. . 
ARTHUR CARLISLE CHRISTIE, M.S., 
M.D. 

10:40— “Tuberculosis of the Larynx and Neck,” 
(Lantern Slides), Henry K. TAYLOR, 
M.D., New York City.’ Roentgenolo- 
gist, Sea View Hospital. 

Lours Nartsanson, M.D., Assistant 
Roentgenologist, Sea View Hospital. 
11:00 A.M. RECESS 


11:20—“A Report of 62 Cases of Herpes Zoster 
Treated with X-Rays,’ Jonn M. KeErcw- 
LINE, M.D., Huntingdon, Pa. Radiolo- 
gist, J. C. Blair Memorial Hospital.. 

11:40—“Primary New Growths Involving the 


E4 
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Hand,’ Bernarn F. SCHREINER, M.D., 
Buffalo, New York. WiLuiam H. WERR, 
M.D. 

12:00—“Some Phases in the Management of 
Myelogenous Leukemia,” KENNETH D. 
A. ALLEN, M.D., Denver, Colorado; 
Roentgenologist, Presbyterian, Chil- 
dren’s and Denver General Hospitals. 

12:20—-“ Radiotherapy in Urticaria,’ (Lo be 
read by Representative), HUMEERTO 
H. CareLL, M.D., Buenos Aires, Ar- 
gentine. 

12:40—"4 Classification of Tumors from the 
‘Standpoint of Radtosensitiveness,’ A. U. 
Desyarpins, M.D., Rochester, Minne- 

- sota. Director, Division of Radiclogy, 

Mayo Clinic; Assistant Professor of 
Radiology, University of Minnescta. . 

1:00—""4 Method to Render Radioreststant 
Tumors Radtosensstioe,’ M. J. SITEN- 
FIELD, M.D., New York City. 

1:20— 

1:40—General Closing Session by the Gificers 
of the Congress 


2:00 P.M. ADJOURNMENT 


Nore—The effort will be made to carry out 
this program in the order arranged but circum- 
stances may demand fe ariangement at tke last 
moment. | 

Nore—In order to carry out this program, it 
is essential that each speaker be limited to use 
not over twenty minutes which may include 
reading, remarks, and lantern slide demonstra- 
tions. 


PROTECTION OF RADIOLOGY AS 
A SPECIALTY OF MEDICIN= 


To the Editor: 

I am inclosing some information rezard- 
ing the Pacific Roentgen Club which I 
hope you can publish in the American 
Journal of Roentgenology and Radium Ther- 
apy. 1 am also inclosing excerpt from re- 
solutions of the Commonwealth Club. 

HENRY SNURE 
k k *% * * 

(1) At the April 25, 1933, meeting cf the 
Commonwealth (San Francisco) Club of Cali- 
fornia the following matter was takem up: 
“The Public Health Section recommends that 
the Commonwealth Club endorse and support 
the following principles and program as the 
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most satisfactory approach to improved health 
organization in California. 

D aeon 

II. Recognition of the fact that medical serv- 
ice is composed of two distinct factors: (a) 
The personal, professional service of the phy- 
sician and surgeon. (b) The ancillary forms of 
medical service such as hospitalization, nursing, 
laboratory procedures and X-ray. 

i A Gl Meera ve ee rer ee eer 

IV. That, since the expenses involving in the 
ancillary forms of health service are the more 
unpredictable and constitute the heavier bur- 
den, the insurance principle should be applied 
first to this type of service. This limitation of 
the insurance plan is recommended in order 
that it may be given a fair trial without being 
imperiled by the difficulties which might arise 
if, in the beginning, it were applied to the entire 
complex system of medical service. 

V.-That, ‘since it is of fundamental impor- 
tance that the physician be able to obtain all 
information necessary to diagnosis and since 
he is often unable to obtain this information 
because of the patient’s inability to meet the 
expense involved in the performance of com- 
plete tests, that various city, county and state 
health departments extend their activities to make 
avatlable to the public at not to exceed cost, the 
ancillary forms of medical service of a preventive 
and diagnostic character.” 

These points were argued pro and con but no 
definite action was taken at the meeting in 
question. 

* * * x * 

California roentgenologists have banded 
themselves together to stand firmly upon 
their rights as practitioners of medicine. 
Aroused over the constant inroads upon 
their profession by laymen, nurses, cor-- 
porations, and others not licensed in the 
healing art, the Californians have decided 
that the time is here for united protection 
and an aggressive offense against exploita- 
tion.of their profession. | 

The organization is founded upon the 
principle that radiology is the practice of 
medicine and as such is due the full recog- 
nition of a learned and dignified branch of 
the profession. Threats of state medicine 
and an imminent move on the part of some 
powerful groups in California to ask that 
the state, counties and municipalities furn- 


A 
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ish x-ray service at cost, led representatives 
of the profession to gather at Santa Maria 
on June 11 to form the Pacific Roentgen 
Club. Problems affecting Radiology in its 
relationship with other branches of medi- 
zine and with the general field of public 
health were thoroughly discussed at the 
session. Lowell S. Goin, M.D., of Los 
Angeles was named chairman of the club; 
L. H. Garland, M.D., of San Francisco, 
secretary, and these two, with Henry 
Snure, M.D., of Los Angeles, John Lawson, 
M.D., of Sacramento, and Robert Stone, 
M.D., of the University of California, 
form the executive committee. Roent- 
zenologists considering a position on the 
West Coast are invited to communicate 
with the Pacific Roentgen Club. Any in- 
formation that will help prevent exploita- 
tion or other unfair treatment will be cheer- 
fully given. 

“There have been constant inroads upon 
Radiology by laymen, nurses, corporations and 
others not scientifically trained in this highly 
important branch of medical practice,” said a 
statement issued from the meeting. “We as 
Radiologists object to this for several reasons. 
First from the standpoint of public health. The 
X-ray is a potentially dangerous instrument, as 
s the scalpel of the surgeon, the hypodermic of 
mnorphia and the anesthetic. It is because these 
are in skillful and careful hands that they are of 
denefit to humanity—-a thing equally true of 
zhe roentgen rays. The danger is not only one 
of physical damage to tissue (negligible in 
skilled hands), but the less spectacular and 
nore commonly encountered danger resident 
-n the absurd diagnoses by incompetent per- 
sons. 


Society Proceedings, Correspondence and News Items 


261 


“We maintain that Radiology, being as it is, 
the diagnosis and treatment of human disease, 
is the practice of medicine, and as such, should 
be solely in the hands of those licensed to prac- 
tice the healing art. 

“We object to the exploitation of any physi- 
cian for the gain of any non-medical concern. 
Under ruling of the California courts a corpora- 
tion cannot engage in the practice of medicine, 
Nevertheless corporations do practice Radi- 
ology, which we maintain to be a part of the 
practice of medicine. 

“X-ray diagnosis is one of the greatest ad- 
vances that has been achieved in the practice of 
medicine. Radiation therapy combined with 
good surgery offers the only chance we kndéw of 
today for the cure of malignant disease. If 
Radiology is degraded by falling into the hands 
of lay people and is forced down to the state 
where the Radiologist is merely the servant of a 
corporation, the high standards we have set up 
will fall and not only medicine but the general 
public will suffer a distinct loss. 

“It is to prevent these things, and to stand 
firmly upon our rights as practitioners of medi- 
cine that we have organized. We propose to 
take such steps as may be necessary to prevent 
further inroads upon Radiology. We intend to 
maintain and improve our present standards 
and to have at all times the recognition due 
us as a learned and dignified branch of medi- 
cine. The California Medical Association has 
recognized this officially in Resolution No. 5 
of the House of Delegates, adopted at the recent 
annual meeting and printed on page 465 of the 
June issue of California and Western Medicine.” 


The organization is being rapidly per- 
fected and a program is now being mapped 
out to carry through the principles upon 
which it is founded. 
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Department Editor: Ropert B. Tarr, M.D., 105 Rutledge Ave., Charleston, S. C. 

















TECHNIQUE OF ROENTGEN EXAMINATION OF THE 
TEMPOROMANDIBULAR ARTICULATION 


By JOHN SPROULL, M.D. 


HAVERHILL., MASSACHUSETTS 


Hron personal communication with TECHNIQUE 
many roentgenologists and roentgen 


sey Position of the Patient. The patient may 
technicians, | am convinced that but few 


lie either on the abdomen or the side to be 
examined. The cassette 1s placed on a 23° 
angle sinus board and the lateral aspect of 
the head corresponding to the joint to be 
examined is placed in a true lateral position 
on the cassette. 

Position of the Tube. The tube is cen- 
tered at a point 3 inches toward the vertex 
from the tragus which is uppermost; that 
is, if the right side is being examined, the 





lic. 1. Lateral view showing 23° angle sinus board, 
position of patient and the point of centering the 
tube. 


possess a simple satisfactory technique for 
roentgen examination of the temporoman- 
dibular joint. No claim is made to priority 
for the method presented in this communi- 
cation. Its development was brought about 
because of the difficulties and uncertain- 
ties encountered in the application of some — Fic. 2, Position of patient and tube seen in longitudi- 
other recommended methods. nal direction. 





1)? 


FIG. 
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Fic. 3. View of temporomandibular articulation with 
mouth closed. Note the clear outline of the man- 
dibular fossa and condyle. The joint space is well 
visualized. 


Fic. 4. View with mouth open. Note the clear 
visualization of the mandibular fossa, the emi- 
nentia articularis, and the articular surface of the 
condyle. Contrast with Figure 3 shows the range 
of normal mobility. 





$. Right and left mandibular joints of one patient taken with mouth ope 
comparison of one joint with the other. 
a 


n and closed; permits the 
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tube 1s centered toward the vertex from the 
left tragus which is the uppermost in this 
position. No angulation of the tube is 
necessary (Figs. 1 and 2). 

Two exposures should be made, one with 
the mouth closed and one with the mouth 
open. This procedure is recommended (Figs. 
3 and 4). If desired, four exposures may be 
made on an 8” X10” film. This permits the 
comparison of the appearances and mo- 
bility of one joint with the other (Fig. 5), 


John Sproull 
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The method is simple and requires no 
great exercise of memory, and is satisfac- 
tory in that an excellent view is afforded 
of the width of the joint space, and de- 
tails of the margins of the mandibular 
fossa and of the condyle of the mandible 
are clearly visualized. In addition, the 
method permits an estimate of the mo- 
bility of the articulation when alternate 
exposures are made with the mouth closed 
and open. 
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A NOMOGRAM AS AN AID IN THE DETERMINATION 
OF THE CUMULATIVE DOSE IN ROENTGEN 
AND RADIUM THERAPY* 


By M. C. REINHARD and H. I. GOODALE 


BUFFALO, NEW YORK 


HEN radiation treatments are being 
carried on by means of roentgen rays 
or radium packs, it has been found ex- 
pedient, both for the welfare of the patient 
and for the better effect on the tumor it- 
self, to divide the treatments over a period 





of several days or weeks. It becomes essen- 
tial, therefore, to know the cumulative 
dose at any time during the course of treat- 
ment, so that the radiation may be discon- 
tinued when the tolerance limit of the skin 
is reached. It is of even greater importance 


Sane eeeusca 
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Hic. 1. Accumulation of radiation effect when 6,000 milligram-hours are given every second day. 


* From the State Institute for the Study of Malignant Diseases, Buffalo, N. Y. (Burton T. Simpson, M.D., Director). 
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TABLE l 


CUMULATIVE DOSAGE TABLES 
TREAEMENTS EVERY DAY 





Daily 











Increment | ` | | | 
Days | mg-hr. | o mghr. | mghr. | omg-hr. so mg-hr. | mghr. | mg-hr. 
I | 3000 | 4000 | £9000 6000 $000 | 10000 | 15000 
2 ss8o | 7842 | © 800 1176018685 | 19608 | 29419 
3 | Boss | 1ig40 | sags =| 17320 | 23060 | 28840 | 43270 
4 | 11320 | £5070 | 1€850 | 22640 | 30150 | 37700 | 50500 
§ | 13880 | i8480 | 22110 | 27760 36960 | 46200 | 69320 
6 | 16340 | 2750 | amo | 32680 | 43500 | $4400 | 81600 
p; | 18700 | 24900 | 34O | 37400 | 4g800. | 625o | 93400 
$o | zogo | z0 | 3920 | gso | gs80 | bg8oo | 104720 
9 | 23450 | 30820 | 38550 | 46300 | 6168076850 | 115600 
10 | 25220 33620 | 42020 | foşoo | 67250 | 83950 | 126100 
i | 27250 | 36300 | 48400 | §4500 | 52610 |  go600 | 136100 
i2 | 2g200 | 388go | 48600 | $8380 | 77800 gooo | 145800 
3 | gioso | 4370 | 5:680 | 6o50 | 82750 | io3işo | 155000 
14 | 32930 | 43730 | s4640 | 85650 | 87500 | 1ogioo — 163900 
1s | 34600 | 46020 | szgoco |  6gIioọ —— 92030 114800 | 172400 
16 | 36240 | 48220 6c200 | 72400 | 96410 | 120300 | 180600 
i? | 37800 | §0320 | 628oo, | 75590 | 100620 | 4125500 | 188500 
18 | 39310 =| $2320 68320 “| 78600. | 104700 | 130500 | 1g6000 
19 | 40790 | $4250 | «67720 | B158O2 | 108500 | 135400 | 203,300 
20 | 42200 | 56 | | | 112200 | 140000 | 210000 

® 

Daily | | | de | | 
increment | 3000 | 4000 | sD00 a 6000 | 8000 10000 1 SO00 
Days | mg-hr. | mg-hr. | mg-hr. | mg-hr. | mg-hr. | mg-hr. | mg-hr. 
i | 3000 ë | 4000 | z000 | 6000 ë | Booo | 10000 | 15000 
à | 577 | z690 a615 | 11540 | 15380 | 1g231 | 28850 
5 8325 | 11100 | 13880 | = 16650 | 22200 | 27750 | 41620 
7 | 10680 | i4250 | 17810 | 21360 28500 | 35600 | $3490 
9 | 12860 | 17150 | 2450 | 25700 | 34300 | 42870 | 4300 
E | 14870 | 19830 | 24800 | 29710 | 39070 | 49550 | 74359 
13 16740 | 22300, | 27900 | 33420 | 44600 | 55720 | 83600 
1s | 18450 | 245go | 30750 | 36850 | ggi8o | 61400 | 92150 
17 | 20040 26690 | 33380 | 40000 | 53380 66650 | 100000 
1g 21500 | 2861o | 38800 | 42900 | 7200 | þI5o | 107310 
21 | 22840 | 30410 | 38050 4s600 | 60800 | 76000 | 114200 
23 | 24080 | 32090 | g@100 | 48100 | 64150 | Borgo | 120500 
25 | 25210 | 33600 | 4 | 50400 | 67200 | 83960 — 126200 
27 | 20290 | 35000 | 43800 | §2500 | pooo | 87460 | 131500 
29 | 27260 | 36300 45410 | . $4050 | 72617, | goJoo | 136400 
3! | 28160 | 37500 | 48goo | 5sgoo | 75000 | 93700 | 149900 





Daily 
. Increment 


Days 


Daily 
Increment 


Daily 
Increment 


TREATMENTS EVERY FOURTH DAY 


5000 


mg-hr. 


5000 

9435 
13370 
16850 
19950 
22700 
25120 
27300 
29200 
30900 
32400 


33730 


34920 
35970 
36900 


Tanie I (Continued) 


TREATMENTS EVERY THIRD DAY 





6o00 ` 


mg-hr. 
6000 


‘11320 


16040 
20230 
23950 
27250 
30180 
32770 
35070 
37100 
38900 
40500 
41920 
43200 
44300 








AUGUST, 1937 


M. C. Reinhard and H. I. Goodale 
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to know the cumulative dose each day, 
when internal irradiation or cross firing is 
resorted to. 

Radium Packs. Using a loss of radiation 
effect of'4 per cent per day as used by 
Weatherwax! for radium filtered through 
1 mm. of platinum, it is a simple matter to 
calculate the decrease of radiation effect by 
means of the equation J; =o! where, in 
this case u is equal to 0.04. The other sym- 
bols have their usual significance as fol- 
lows: J, =the final intensity; J) =the initial 
intensity; e is a constant =2.718 and d is 
the time in days. However, when the treat- 
ments are divided as mentioned previously, 
the decrease in radiation effect is inter- 
rupted by successive additions so that the 
graph in Figure 1 represents a typical 
course of events during a series of treat- 
ments, when equal doses are given at regu- 
lar intervals. 

We have selected the peaks from curves 
of this type for time intervals of one, two, 
three, four and five days and for doses of 
'§,000 to 15,000 mg-hr. per treatment. 


1 Weatherwax, J. L. Physica of Radiology. Paul B. Hoeber, 
New York, 1931. 


—_— 
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Determination of the Cumulative Dose 
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These data are assembled in Table 1. The 


values given are the cumulative dose or 
the particular day plus the additional radi- 
ation. 

The information assembled in Table - 
may be expressed in a more practical way 
in the form of a nomogram as shown ir 
Figure 2. From this nomogram, the dosage 
at any time may be obtained by placing < 
straight edge across the known values for 
dosage increment and time interval and the 
intersection of the straight edge with the 
center scale will show the cumulative dose. 
Or, if it is desired to kriow on what day g 
certain dosage is reached, the process may 
be reversed. 

Roentgen Rays. Similarly for roentger. 
rays of effective wave length 0.16 A a nomo- 
gram (Fig. 3) has been constructed. Ir 
this case, however, the value of u in the 
equation becomes 0.08 as determined by 
Stenstrom and Mattick’. The dosage ir. 
this nomogram has been calculated ir 
roentgens (air scattering only). 


2 Stenstrom, W., and Mattick, W. L. Study of skin reaction: 
after divided roentgen-ray dosage. Au. J. Roenraznor, & Ran 


- THERAPY, 1926, 75, 513~S51q. 


Avuoust, 1933 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 








ROENTGEN DIAGNOSIS 


HEAD 


Haas, Lupwic. Uber die nuchofrontale Auf- 
nahme des Schadels. (On the nuchofrontal 
roentgenography of the skull.) Fortschr. a. d. 
Geb. d. Rintgenstrahlen, May, 1932, 45, 532- 
557- 

The author, a few years ago, described the 
so-called nuchofrontal technique for examina- 
tion of the skull in which the central ray is 
directed from the nape of the neck through the 
frontal region. The method differs from the 
usual occipitofrontal technique in that the cen- 
tral ray is more angulated, depending on the 
anatomic conditions. It has the advantages 
that it gives a very good visualization of the 
sella turcica and its surroundings, of the py- 
‘ramidal- bones, foramen magnum and its sur- 
roundings’ (jugular fossa, atlas, lateral part 
of the occipital bone), of the posterior cranial 
fossa, especially of the cerebellar fossa, of the 
inferior portion of the occipital bone, of the 
vertex of the skull (sagittal and coronary 
suture, parietal and frontal bones) and of the 
conditions of the cranial cavity (pineal body 
and ventricles in case’ of encephalography). 
The method must be considered as an adjunct 
to the usual procedures of examination. By a 
slight modification of the angulation a position 
similar to that used in Stenvers’ technique is 
obtained. The article is profusely illustrated — 
T. Leucutia. 


STUHL, L., Davip, M., and Puecu,-P. Les 
méningiomes de la convexité du cerveau: 
étude radiologique. (Meningiomas of the 
convexity of the brain: roentgen study.) 


J. de radiol. et .délectrol., Jan., 1932, 16,- 


5723. 

During the past three years the authors ob- 
served at the Pitié Hospital in Paris a total of 
54 verified meningiomas, 21 of which were local- 
ized to the convexity of the brain. In these 
latter, roentgen signs were found in 16 cases 
that is, in 76 per cent (in 11 cases, that is, 52 
_ per cent, the roentgen signs were detected 
preliminary to operation, whereas in § they 
were found only after operation). 


The roentgen sighs were dominated (A) by 
the osseous modifications due to extension of 
the tumor: (B) by osseous modifications sec- 
ondary to hypervascularization, and (C) by 
calcifications within the tumor. 

(A) According.to Cushing the various types 
of osseous modifications due to extension of the 
tumor are represented by (1) thinning of the 
bone; (2) exostosis; (3) massive osteoma; (4) 
endostosis of the internal table; (5) invasion 
of the bone with hyperostosing reaction; (6) 
invasion with destruction, and (7) collar but- 
ton-like meningioma with bone invasion. The 
authors themselves prefer to divide the osseous 
modifications due to invasion of the tumor as 
follows: (1) progressive thinning of the bone; 
(2) erosions; (3) osteogenic formations: (æ) 
spicules and (4) hyperostosis. 

(B) The osseous modifications secondary to 
hypervascularization are divided into (1) os- 
seous straits and (2) vascular grooves. 

(C) The calcifications represent a direct 
sign of the tumor but are observed only rarelv. 
Their importance varies according to whether 
they infiltrate the entire extent of the tumor, 
leading to psammoma, or whether they are 
localized to parts of the tumor in the form of 
agglomerate opaque grains. 

The article is illustrated with roentgen>- 
grams, photographs and reproductions of 
anatomic specimens. A bibliography of 23 
references is appended.—-T. Leucutta. 


Löw-BEER, ADALBERT. Intrakranielle Verkal- 
kungen im Rontgenbilde. (Roentgen appear- 
ance of intracranial calcifications.) Fortscar. 
a. d. Geb. d. Réntgenstrahlen, April, 1932, 25, 
420-449. 

The author describes in this article (1) the 
physiologic intracranial calcifications which oc- 
cur (a) in the glandula pinealis, (4) in the plexus 
chorioideus, (c) in the Pacchionian bodies, “d) 
in the falx cerebri, (e) in the tentorium cere- 
belli, and (2) the pathologic calcifications which 
occur (a) in the meninges and (4: in the brain 
substance proper. 

The conclusions are reached that the roent-' 
gen demonstration of calcifications facilitates 
the direct localization of intracranial processes. 
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For the differentiation of pathologic from 
physiologic calcifications an exact knowledge 


_ of the normal site of the physiologic calcifica- 


tions is necessary. The displacement of such 
calcifications often forms an indirect sign of 
localization of a pathologic process. The dis- 
placement of the calcification of the glandula 
pinealis and glomus choricideum is often very 
difficult to estimate. The calcifications of the 
falx cerebri as a rule appear spindle-shaped, th= 
semilunar type representing an indirect sign 
of localization. Meningeal calcifications are ok- 
served as a result of inflammatory processes o 
following intracranial hemorrhage or in menin- 
geal tumors. In chronic otitis media a calcifi- 
cation of the dura above the tegmen tympani 
forming a sort of “encapsulated perforation,” 
is not infrequently found. The roentgen ex- 
amination only rarely permits a differentiatior 
between a benign and a malignant meningea. 
tumor. The slow growth does not necessarily 
indicate histologic homoiotypia. Intracerebra 
calcifications are sequelae of specific and non- 
specific inflammations, hemorrhages, parasites 
and tumors. Craniopharyngiomas show a rather 
typical arrangement of the calcium deposit- 
permitting a differentiation on the roentger 
appearance alone. The size of the calcium focus 
does not permit any conclusions concerning the 
size of an intracranial tumor.—T. Leucutia. 


Moraquio, L. L’hémiplégie du kyste hydratique 
cérébral chez Penfant. (Hemiplegia of cere- 
‘bral hydatid cyst in children.) Reo. sud-am.- 
de méd. et de chir., Jan., 1932, 3, 39-58. 


- Five cases of cerebral hydatid cyst leading 
to typical hemiplegia were observed in chil- 
dren. The 5 cases are described in detail and 
illustrated with roentgenograms and one patho- 
logic specimen. The elements characterizing 


‘the syndrome of hemiplegia are as follows: (1) 


The hemiplegia is nearly always complete, 
there being a participation of upper and lower 


extremity and in a few instances paralysis of 


the inferior facial. In right-sided hemiplegias 


-aphasia or alterations of speech which, as a 


rule, subside after operation’ may also be en- 
counteréd. The hemiplegia is spastic, there 
being hypertonicity, exaggeration of the re- 
flexes, clonus of the foot, epileptoid trepidation, 
Babinski sign, etc. In 3 out of the 5 observa- 
tions it has developed in two times with vari- 
ous intervals. (2) The hemiplegia is, as a rule, 


_complicated with: loss of’ equilibrium, faulty 


motor coordination, etc. (3) The cranium pre- 


Avoust, 1933 


sents irregularities on palpation, with areas of. 
bone softening which are very tender to manip- 
ulation. The roentgenograms reveal a separa- 
tion of the sutures with bony rarefaction, im- 
pressiones . digitatae and occasional’ enlarge- 
ment or complete destruction of the sella - 
turcica. (4) The ophthalmoscopic examination 
shows invariably the presence of choked discs; 
indicating a progressive evolution of ‘the 
process. Of the 5 cases 4 were operated on, re- 
sulting | in 2 deaths and 2 cures. An early diag- 
nosis is very important. — T. Leucutta. 


Riosy, R. A. C. An intractanial dermoid cyst. 
Brit. F. Radiol., April, 1932, 5, 3497350. 

' The author briefly describes, using three 
roentgehograms for illustration, a case of intra- 
cranial dermoid cyst occurring in a male aged 
two and a half years. The unusual feature was 
the presence of numerous teeth in the neighbor- 
hood of the sella turcica and more posteriorly, 
and a shadow suggesting the outline of the cyst. 
No record can be found in the literature of an 
intracranial dermoid having been shown roent- 
genologically.—T. Leucutia. 


BERNARD, P.-M., and Source. Utilisation du 
“déplacement” ou méthode de Proetz pour 
l’exploration des sinus du crane. (Utilization 
of the “displacement” or-Proetz method for 
the exploration of the sinuses. of the cran- 
ium.) Bull. et mém. Soc. de radiol. méd. de 

. France, Nov., 1931, 79, 4547457. 


In 1928 Proetz published a new method for 
the diagnosis and treatment of sinusites. His 
experiments were made in association with Le 
Mée who at that time was sent on a mission to 
the United States. Returning to France, Le 
Mée continued the work along the same line 
and recently, together with Bouchet, made a 
communication to the Annual Congréss of the 
Society of Laryngology on the subject. The 
authors, being associated with this work, wish 
now to report the technique which is employed 
in France. Proetz, as is known, has since then 
written a book on the subject and Le Mée will 
shortly publish a monograph. 

The principle of the method is as follows: 
Instead of introducing the radiopaque sub- 
stance into the sinuses by means of an instru- 
ment such as a trocar or sound, as practiced 
heretofore, this is accomplished by displacing 
the air of the sinuses with the opaque sub- 
stance by means of a negative pressure. The 
opaque substance is first instilled into one nasal 
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fossa and then the negative pressure is -pro- 
duced by intermittently obliterating one nos- 
tril and applying a source of aspiration (water 
bulb, air bulb, motor pump, etc.) to the other. 
Due to the modification of the pressure within 


‘the nasal cavity, the sinuses fill automatically, 


each air bubble being displaced by a like drop 
of thé opaque substance—whence the name of 
“displacement” method. As can be seen, the 
state of the ostium is of paramount importance. 
Tf all the necessary precautions are taken, every 
sinus which does not permit the passage of the 
opaque substance may be considered patho- 


_ logic. The time elapsing between the introduc- 


tion of the fluid and its disappearance is, on an 
average, seventy-two hours, which therefore 
must be considered. as the normal time of 
evacuation. 

Three conditions are essential for the exam- 
ination to be successful: (1) all sinuses must be 
visible on the films; (2) they must be projected 
in their entirety in the three dimensions, and 
(3) the position of the tube, film and patient 
must remain mathematically fixed, that is, 
must remain unchanged for a given incidence 
at all examinations. ` 

Various apparatus were constructed embody- 
ing these principles (Ernst, Allen, Baum). The 
authors use four incidences, the horizontal ray 
passing each time through the base line which 
unites the nasofrontal suture with the external 
auditory meatus (the patient being in a sitting 


. position and the tube tilted horizontally): (1) 


suprainial incidence for the frontal and eth- 
moidal sinuses; (2) infrainial incidence for the 
maxillary sinuses (same incidence, except that 
the mouth is kept wide open, being used for 
the base of the sphenoid sinus); (3) lateral in- 


‘cidence with the head at 90° rotation, the base 


line remaining horizontal, and (4) submental- 
vertical (ground plane) incidence, the base line 
being vertical (head inclined backward) and 
the horizontal ray being centered underneath 
the chin. 

According to Le Mée and Bouchet, the 
method has the following advantages: (1) it 
makes use of the weight of the fluid which 
penetrates into all cells regardless of their nor- 


mal or abnormal situation; (2) the introduction 


of the fluid is obtained without instruments, 
that is, without traumatism or secondary re- 
action; (3) the introduction is general, permit- 
ting a comparison of the two sides; (4) an easy 


distinction can be made between the so-called 


medical.and surgical cases; (5) the method may 
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be used both for diagnostic and therapeutic 
purposes.—T-Leucuria. 


Source. Présentation d’un appareil permet- 
tant exploration radiologique des sinus du 
crâne préalablement remplis de liquide 
opaque (Méthode de Proetz). (Presentation 
of an apparatus permitting rcentgen ex- 
ploration of the sinuses of the cranium pre- 
liminarily filled with opaque liquid—method 
of Proetz.) Bull. et mém. Soc. de radtol. méd. 
de France., Dec., 1931, 79, 494-497. 


The author in this article describes a special 
apparatus which was constructed by Massict 
for the roentgenography of the accessory sin- 
uses of the skull according to the Proetz methed 
(see above abstract). Similar apparatus were 
constructed by Ernst, Allen and Baum. 

The apparatus has certain new features. 
Thus, it is composed of two statives, one for 
the support of the tube and the other for tke 
support of the screen. This latter is used for 
exact ceritering and is replaced by the film 
cassette when the roentgenogram is made. The 


tube can be angulated to any of the desired 


positions and strictly immobilized. The ap- 
paratus is described in detail and illustrated 
with a photograph.—T. Leucutia.. 


Le Még, J.-M., and Boucuet, M. La methode 
de “déplacement” ou de Proetz dans le diaz- 
nostic et le traitement des sinusites. (The 
“displacement” or Proetz method in the 
diagnosis and treatment of sinusitis.) Presse 
méd., March 12, 1932, 40, 394-396. 


The so-called “displacement? method con- 
sists in substituting the normal air of the 
sinuses with a fluid which might De a drug in 
case of therapy or a radiopaque substance in 
case of diagnostic procedure. This indicates 
that the method might be used (1) for thera- 
peutic. considerations and (2) for diagnostic 
purposes. Proetz, in 1925, elaborated the diag- 
nostic procedures and after perfecting the tech- 
nique, he has now established a standard 
method. 

The authors describe in detail (1) the prin- 
ciples of the method; (2) the technique, such 
as preparation of the patient, instrumentation, 
position during roentgen examination, roent- 
gen apparatus, etc.; (3) the interpretation of 
the results obtained, such as diagnosis of sin- 
usitis, the importance of the state of the ostium 
and of the time.of evacuation, and (4) the 
therapeutic utilization. They conclude as fol- 
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lows: The method of Proetz presents a certain 
number of advantages: (1) it is neither painful 
nor injurious, the only foreign body introduced 
within the nasal cavity being a fluid which 
penetrates into the sinuses by gravity; (2) all 
sinuses are injected, this permitting the detec- 
tion of aberrant cells which are often the seat 
of origin of pathological processes; (3) the in- 
troduction of the opaque substance is general, 
this making possible the comparison of al! 
sinuses of one or both sides; (4) it is a methoc 
which simplifies the lipiodol diagnosis of para- 
nasal cavities and completes it by the study 
of the time of evacuation; (5) it permits a rapid 
separation of medical and surgical cases, thus 
forestalling unnecessary or, uncomfortable oper- 
ations. Every sinus which fills.is to be treated 
medically, while those which despite the neces- 
sary precautions show non-filling should be 
treated surgically; (6) it conforms to the mod- 
ern ideas tending to supplement the clinical 
examination with a system of functional and 
graphic tests; it therefore represents for the 
sinuses what, tetraiodophenolphthalein does for 
the biliary tract or uroselectan for the renal 
system; (7) from the therapeutic standpoint it 
respects the ostium which according to the 
anatomists represents the most important vas- 
cular nervous point dominating the entire 
pathology of the sinuses; (8) it represents a 
logical therapeutic procedure of sinus infec- 
tions inasmuch as it acts directly on the 
mucosa.—T, Leucutia. 


NECK AND CHEST 


Heuser, Carros. L’arteriographie. (Arteriog- 
raphy.) Bull. et mém. Soc. de radtol. méd. de 
France, May, 1932, 20, 284-291. 

The author performed a series of experiments 
on rabbits, dogs and monkeys, for the visualiza- 
tion of the arterial system by injecting lith- 
jum carmine and isamine blue, in conjunction 
with colloidal thorium. The lithium carmine 
was found to be very toxic and was therefore 
abandoned. The isamine blue gave quite satis- 
factory results although this preparation has 
the inconvenience that it is decomposed above 
80° and therefore it cannot be sterilized by 
boiling. The remarkable fact was that neither 
the -colloidal thorium nor the isamine blue 
produced satisfactory shadows when injected 
separately but they gave the desired result 
when injected together. In this manner not 
only a good visualization of the blood vessels 
but a very intense impregnation of the liver 
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and spleen was obtained with a rather. small 
dose within a short period (8 hours). The 
method also gave very good visualization of 
the descending aorta. As stated above its only 
disadvantage is that the isamine blue is de- 
composed by heat and therefore the solution 
must be always prepared fresh, a procedure 
which is somewhat cumbersome. The technique 
is as follows: first day, intravenous injection 
of 2 c.c. of isamine blue on an empty stomach; 
second day, injection of 25 c.c. thorotrast and 
immediately afterwards of 2 c.c. isamine blue. 
Ten hours later a first roentgenogram of the 
liver is made; third day, rest; fourth day, 
second injection of 25 c.c. thorotrast and im- 
mediately afterwards of 2 c.c. isamine blue. 
Following this second injection a roentgen 
visualization of the pulmonary arteries and 
descending aorta is obtained. 

By using the above-described method the 
author was able to obtain hepatolienography, 
arteriography and impregnation of the vessels 
in the human without any danger. Although 
during the few months that the method has 
been employed no-inconveniences have been 
observed, the author does not wish as yet to ' 
affirm that the method is entirely harmless.— 
T. Leucuha. 


Ravina and Sourics. Etude expérimentale de 
Yartériographie pulmonaire. (Experimental 
study of pulmonary arteriography.) Bull. et 
mém. Soc. de radiol. méd. de France, March, 
1932, 20, 129-132. i 
The authors carried out a series of experi- 

ments on dogs by injecting the pulmonary 
arteries through a sound which was introduced 
through the internał jugular vein directly into 
the right ventricle of the heart. The material 
first used was sodium iodide in a 30 to 70 per 
cent concentration, and abrodil and tenebril 
later. It was found that the best opacity is ob- 
tained from the sodium iodide. Because of the 
danger connected with embolism the method, 
at least for the time being, has to remain purely 
experimental.—T. Leucutia. 


CREMER, VALENTINE. Volumineux kyste gazeux 
congénital du poumon chez un enfant. (Vol- 
uminous air cyst of the lung in a child.) Bull. 
et mém. Soc. de radiol. méd. de France, April, 
1932, 20, 203-205. 

Cases of voluminous congenital air cysts of 
the lung are exceedingly rare. A review of the 
literature hardly reveals 30 cases. The author 
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had the opportunity to observe such a case in 
a boy fifteen years of age,. the cyst having 
occupied practically the entire right hemi- 
thorax. It is interesting that the condition was 
first diagnosed as a spontaneous pneumothorax. 
The diagnosis of air cyst was made from the 
fact that the lower border of the cyst was well 
demonstrated and that the cardiovascular and 
hilar shadows were displaced towards the op- 
posite side, in a manner suggesting pressure 
from a rounded cyst. 

It is only exceptional that such cases attain 
the ages of fifteen to twenty years, the majority 
succumbing to intercurrent grip or broncho- 
pulmonary infection —T. Leucutia. 


Me ier, Oscar. Cate-va tipuri de reacțiune 
perifocalA în adenopatia tuberculoast la 
copil. (Certain types of perifocal reaction in 
tuberculous adenopathy in children.) Bul. 
soc. de radiol. st electrol. med. din Romania, 
March, 1932, 7, 5-9. . 
The author, on the basis of clinical and au- 

topsy material, wishes to draw attention to the 
‘so-called perifocal reaction around tuberculous 
hilar glands in children. In its simplest form, 
this reaction appears as an accentuation of the 
alveolar or polygonal markings around the hilus 
and may be irreversible or reversible. In the 
first case, the substratum is formed by an inter- 
lobar fibrous connective tissue, whereas in the 
second it is the result of an edema. Experi- 
mental investigations carried out by the author 
in association with Menkes proved beyond 
doubt that interlobar connective tissue when 
saturated with water becomes roentgenologi- 
-cally visible. In a more' advanced form, the re- 
action appears as’ a homogeneous shadow 
within the pulmonary field extending from the 
hilus towards the periphery and. occasionally 
involving an entire lobe. The evolution in most 
instances is benign, a restitutio ad integrum re- 
sulting: In one of the cases it took nearly four- 
teen months before the resorption became com- 
plete, indicating that the reaction might last 
for a long period. 

The differential diagnosis includes a primary 
lesion, early’ parenchymal infiltration, hilar 
pneumonia, etc. wy 

The reaction: may also’ occur within the 
glandular mass or along the interlobar septa. 
In the first, a more or less temporary tumefac- 
tion of the involved glands, in the second, a 
so-called fibrous scissuritis or even an interlobar 
collection of fluid may result.—T7. Leucutia. 
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Tuover-Rozart, P., and DELHERM, L. Du rôl 
social du radiodiagnostic dans le dépistage 
de la tuberculose pulmonaire. ‘The social 
rôle of roentgen diagnosis in detection cf 
pulmonary tuberculosis.) ¥. de radiol. et 
@ électrol., March, 1932, 76, 111-173. 

The authors advise that periodic roentgen 
examinations of the chest be made at various 
ages and occasions to detect unsuspected early 
tuberculous lesions. Thus they believe thet 
these examinations could be performed (1) in 
school children once a year when admitted to 
the next grade; (2) in adolescence when admit- 
ted to the various schools of specialty (nursing 
schools, universities, etc.); (3) in adults when 
admitted to the military service, when obtain- 
ing a marriage certificate or when applying for 
life insurance, driver’s license, or asking admrt- 
tance to various enterprises (banks, railroacs, 
mines, etc.).—T. Leucutia. 


Murpocu, J. Diagnostic .radiclogique des 
tumeurs pulmonaires. (Roentgen diagnosis 
of pulmonary tumors.) Cancer, Brux., 1971, 
8, 150~160. 

Whereas in the second half of the last century 
only 5 per cent of pulmonary tumors could be - 
diagnosed during life, the percentage has now 
increased to over 50, thanks to the contribution 
of the roentgen method. 

I. Primary tumors of the lung. (1) Pulmonery 
carcinoma (bronchial carcinoma). A. Direct 
signs. These consist in the demonstration of the - 
roentgen shadow corresponding to the actual 
tumor. The author differentiates (a) an intra- 
bronchial stage; (4) cancerous pneumonia; (c) 
hilar carcinoma; (d) lobar carcinoma; (e) can- 
cerous lymphangitis, ‘and (f) intralobar nodu- 
lar carcinoma, the appearances being described 
in detail for all these forms. B. Secondary signs. 
(a) Bronchial stenosis by the obstructing neo- 
plasm which may lead to mediastinal, cia- 
phragmatic and pulmonary phenomena. The 
mediastinal phenomenon consists in displace- 
ment of the mediastinal shadow towards the 
diseased side, a pendulum-like migration being 
not infrequently observed at the roentgeno- 
scopic examination. It 1s necessary, however, 
that the bronchial lumen be recuced -at least 
one-third of the normal diameter. The dia- 
phragmatic phenomenon consists in elevation 
of the diaphragm leaf and limited excurs.on. 
According to Lenk, the changes of the dia- 
phragm are due to paralysis of the phrenic 
nerve from metastatic compression .rather 
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than to bronchial stenosis. The pulmonars 
phenomenon consists in compensatory empliy- 
sema which is occasionally associated with € 
curious valve-like action, the air being able 
to enter the portion of the ‘lung distal to the ob- 
struction but being unable to leave because o7 
complete obstruction produced by the partly 
movable tumor. (4) Pulmonary metastases 

Secondary metastases within the lung paren- 
chyma from a primary bronchogenic carcinoma 
are not altogether rare. (c) Pleural effusion. 
This 1s observed in the more advanced cases 
and it may occur either freely in the pleural 
cavity or may be encysted or, finally, may be 
interlobar. (2) Pulmonary sarcoma. This con- 
ditior is so rare that several authors deny its 
existence. The roentgen appearance shows great: 
analogy to that of carcinoma. (3) Lympho- 
granulomatosis which may have a miliary and 
nodular form, primary leucemia, benign tumors 
and cysts are conditions which give a more or 
less characteristic picture. 

II. Secondary tumors of the lung. These are 

classified as (1) secondary metastatic lym- 
phangitis; (2) miliary metastases; (3) solitary 
nodular metastases; (4) multiple nodular me- 
tastases, and (5) irregular metastases. 
. III. Auxiliary methods of examination. These 
consist in bronchography, pneumothorax and 
the so-called therapeutic test dose.—-T. Leu- 
cutia. 


CANIGIANI, TH. Zur Röntgendiagnostik des 
Aneurysma dissecans der Brustaorta. (Roent- 
gen diagnosis of dissecting aneurysm of the 
thoracic aorta.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, April, 1932, £5, 416-420. 


Two cases of dissecting aneurysm of the 
thoracic aorta, which were examined roent- 
genologically, are briefly described and dis- 
cussed in view of the autopsy findings. One 
of the cases represented a circumscribed 
aneurysma dissecans sacciforme and the other 
a diffuse cylindrical aneurysm. Concerning the 
roentgen appearance, the author expresses the- 
opinion that-the diffuse cylindrical dissecting 
aneurysm is recognized only rarely, whereas 
the -sacciform type is recognized more fre- 
quently because of calcium deposit in the wall 
or because of the type of pulsation of the 
shadow seen roentgenoscopically. Differential 
diagnosis includes mediastinal tumors, dermoid 
cysts, intrathoracic struma, carcinoma of the 
hilus, neurogenic tumors and occasionally 
esophageal carci noma.—T. Leucutia. 
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BOLLER, R., and A R. Zur Diagnose des 
Herzanghtysmas. (Diagnosis of aneurysms 
of the | eart.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, March, ‘1932, 45, 318-327. 


The au hors describe a case in which a clin- 
ical diagnas is of luetic insufficiency of the aorta 
was mad Hi t which on roentgen examination 
showed at "marked enlargement of the right 
border of the heart, suggesting because of its 
atypical appearance the possibility of an aneu- 
rysm. Post-mortem examination confirmed the 
roentgen diagnosis, except for the fact that the 
aneurysm was located to the ventricular sep- 
tum, which was displaced to the right, produc- 
ing a secondary displacement of the right border 
of the heart from pressure. In addition, there 
was mesaortitis with aortic insufficiency and 
coronary sclerosis. The most interesting feature 
of the case, however, was that there was no 
dilatation of the right ventricle itself. 

In connection with this case, the author dis- 
cusses the: positive roentgen signs of cardiac 
aneurysm which result from changes in (1) 
position, (2) size and form, (3) pulsation and 
(4) secondary manifestations brought about 
by the growing aneurysm. These signs are en- 
countered (1) in aneurysms with contour form- 
ation, (2) in aneurysm of the septum, (3) in 
intracardiac aneurysms localized to the sinus 
valsalvae and (4) in aneurysms with calcified 
parietal thrombi. (5) In doubtful cases the 
presence of coronary sclerosis may help to sub- 
stantiate the diagnosis—T. Leucutia. 


Rovutier, Danret, and Heim pe Barsac, R. 
Aspects radiologiques du coeur dans les endo- 
cardites mitrales rhumatismales. (Roentgen 
aspects of the heart in rheumatic mitral endo- 
carditis.) Bull. et mém. Soc. de radiol. méd. 
de France, April, 1932, 20, 197-200. 

For the past fifteen years cardiologists paid 
attention chiefly to the mechanical conditions 
created by the valvular lesions. Thus they con- 
sidered the cardiopathies as entirely dominated 
by the intracardiac hydraulic disorders develop- 
ing secondary to the valvular strictures and re- 
sulting in hypertrophy, later dilatation and in- 
sufficiency. ‘This conception directed the roent- 
gen investigator toward the detection of signs 
which would permit the clinician to affirm the 
valvular Jesion and to make a differentiation 
between insufficiency and stenosis, which ap- 
peared to be of paramount importance. At the 
present time the theory of stabilized or evolu- 
tive inflammatory process has practically re- 
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placed the purely mechanical conception. Ac- 
cording to this, the inflammation extends, in 
addition to the valves, to the adjoining myo- 
cardium and occasionally to the pericardium. 
Because of the changes produced within the 
muscle the mechanical causes are permitted to 
act on the walls, thus producing dilatation with 
certain well-defined deformities of the contours 
of the cardiovascular shadow. In viewing the 
problem thus, the rheumatic mitral endocardites 
form a homogeneous nosologic group which in- 
cludes the old subdivisions of stenosis, insuff- 
ciency or mitral disease. The myocardial alter- 
ations being localized nearly always to the 
same region of the heart, especially to the left 
auricle, the roentgen deformities present a more 
uniform aspect. The authors insist chiefly on 
two signs which are of great value: (1) the 
prominence of the left auricle as viewed in the 
transverse position and (2) the venous stasis 
at the hilus and roots of the lungs as viewed in 
the posteroanterior position.—T. Leucutia. 


. Routier and Herm pe Bausac. Aspects radio- 
logiques du coeur dans les endocardites 
mitrales rhumatismales. (Roentgen aspects 
of the heart in rheumatismal mitral endo- 
cardites.) Bull. et mém. Soc. de radiol. méd. de 
France, May, 1932, 20, 271-276. 


In this second communication, the authors 
present cases of rheumatic mitral endocarditis 
which, because of the lack of inflammatory 
involvement of the myocardium, failed to pro- 
duce roentgen deformities of the cardiac 
shadow. The auscultative findings were identi- 
cal with those of the cases presented in the first 
communication but the heart appeared of nor- 
mal volume or only slightly enlarged in size. 
Although occasionally there was a slight elonga- 
tion of the median arc in the posteroanterior 
view, this did not increase in the right anterior 
oblique rotation. Likewise the left auricle did 
not protrude into the retrocardiac space and 
there was no evidence of venous stasis at the 
hilus. 

The conclusion is drawn from these two com- 
munications (1) that a roentgen silhouette 
which is characteristic of a definite mitral val- 
vular lesion does not exist; (2) that a roentgen 
examination cannot and should not establish 
a diagnosis of a valvular lesion, and (3) that 
the myocardial reaction is the factor chiefly 
responsible for the form and volume of the 
heart. In this manner, the roentgen examina- 
tion, although often in disagreement with the 
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physical signs, is, as a rule—but not always— 
in harmony with the cardiovascular functional 
disorders.—T. Leucutia. 


Cossio, Pepro. L’image radiographique de la 
fibrillation auriculaire. (Roentgenographic 
image of auricular fibrillation.) Rev. sud-aen. 
de méd. et de chir., Jan., 1932, 3, 19-28.. 


On the basis of 15 personal observations (ane 
of which was controlled at autopsy), the autkor . 
describes a typical roentgen picture of auricular 
fibrillation which is as follows: There is a 
mitral configuration of the left contour of the 
heart associated with a double arc of the right 
contour. The mitral configuration consists in 
an exaggeration of the median arc with afower- 
ing of point G as compared to point D; the 
double arc is the result of the projection of the 
enlarged left auricle representing the superior 
arc and of the projection of the right ventricle 
representing the inferior arc. 

Dilatation of the auricles is a rather common 
finding in the autopsies of all individuals wno 
during life presented an auricular fibrillaticn. 
Conversely, one may assume that whenever 
there is a marked auricular dilatation and 
whenever the above typical roentzen image is 
encountered, one may assume the presence of 
auricular fibrillation. In the author’s cases this 
was confirmed in every instance by electro- 
cardiography. This of course does not indicate 
that all cases of auricular fibrillation give tre 
above said typical roentgen picture since many 
of the auricular fibrillations are not associated 
with dilatation of the auricles. But one can 
affirm with certainty that whenever the dilata- 
tion of the left auricle oversteps the right coa- 
tour of the cardiac silhouette producing the 
second arc above that of the right ventricle an 
auricular fibrillation may be diagnosed.— T. 
Leucutia. 


Haret and Frarn. A propos de l'examen radi>- 
logique du coeur (étude quantitative). (Coa- 
cerning the roentgen examination of- the 
heart; quantitative study.) Bull. et mém. 
Soc. de radtol. méd. de France, Jan., 1932, 29, 
35739- 

In studying the diameters of the heart as 
measured on the cardiac silhouette, one must 
take into consideration that the distance of the 
plane of the greatest diameters fram the plane 
of the film (in the posteroanterior view) varizs 
for every individual, and that the average dis- 
tance which is taken in the routine examination 
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carries a greater or lesser degree of error. The 
author, aiming to obtain the exact value of the 
diameters of the heart as measured in teleroent- 
genograms, corrected: the above error by intro- 
ducing the so-called “index of correction.” This 
is determined by first roentgenoscopically. 
marking point G (in the exact posteroanterior 
position) with an opaque landmark and by 
estimating the difference of the displacement 
of the end of the greatest diameter when two 
exposures are made on the same film, the tube 
being moved for a certain distance (1 cm. for 
‘every 10 cm. focus film distance) parallel 
with the plane of the film. The formula of the 
index of correction thus obtained is d/d+a in 
whick d represents the distance of focus dis- 


placement and a the distance displacement of. 


the end of the greatest diameter. The method 
is very similar to that used for the localization 
of foreign bodies.—T. Leucutia. 


GIANNELLI, V. Ricerche radiologiche sul ‘vol- 
ume del cuore e sull’indice cardiaco individu- 
ale nei bambini dai 6 ai 12 anni. (Roentgen 
research on the volume of the heart and in- 
dividual cardiac index in children from six to 
twelve years.) Diario radiol., Torino, Nov— 
Dec., 1931, 70, 161-178. 


The methods employed for determination of 
the volume of the heart may be roughly divided 
into two divisions: (1) those which make use of 
the orthodiagram and teleroentgenogram ‘by 
basing the measurements on various landmarks 
of the border of the heart or on the calculation 
of the surface area of the frontal section, and (2) 
those which approximate the heart to certain 
well-known geometrical configurations .and 
estimate the volumetric dimensions by mathe- 
matical calculation. To this latter group belongs 
the method of Salotti, which ts used by the 
author in his investigations. Salotti by com- 
paring the heart to an ellipsoid divided it into 
four segments (the dividing lines being the 
diameters of the heart) and obtained the fol- 
lowing formula: 


ate T 


V= T Gebeabadds). 





He calculated -the valume as follows: Inas- 
much as r/3= 1.0472, which may be taken 
roughly as 1, the formula may be changed ta 


y _at+s 
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and again to 
x Pa 





TE. Catbjdlatb) 
and finally to 
y= a+): (cta) 


in which a and 4 represent the two halves of the 


' transverse diameter as measured from the usual 


right inferior and left superior points of the 
border of the heart to the longitudinal diameter 
and ¢ and d represent the two parts of the 
longitudinal diameter of the heart from point 
D’ and apex respectively to an intermédiary 
point which lies in the middle between the two 
points of intersection of the halves of the trans- 
verse diameter. Thus the procedure is very 
simple and a single orthodiagram or a teleroent- 
genogram suffices. After defining the usual 
landmarks of the border of the heart, the di- 
ameters are drawn in the usual way and thus 
the definition into the four segments forming 
the basis of the above formula is made. 

= The author, by making use of the teleroent-. 
genogram, and in a few instances also of the 
orthodiagram, extended his investigations to 
300 children between six to twelve years of age, 
and arrived at the following conclusions: (1) 
the infant heart between six and twelve years 
is considerably larger in comparison to the body 
than that of the adult; (2) in girls the average 
dimensions of the heart are both in a relative 
and absolute sense smaller than in boys of the 
same age; (3) the volume of the heart and the 
individual cardiac index appeared larger in the 
group of children which were younger. but 
normally developed than in the group of older 
children with signs of relative over-develop- 
ment; (4) the decrease in girls as compared to 
boys reached its maximum between the ages of 
nine and twelve. This most probably is due to 
the earlier development of puberty; (5) with 
advanced age the difference in the increase 
of the right ventricle above the left becomes 
less evident —-T. Leucutia. 


DELHERM, THOYER-Rozat, Copet, P.-H., and 
FiscHcoup, Notes sur quelques acquisitions 
nouvelles de la kymographie cardio-vascul- 
aire. (Notes on some new findings in cardio- 
vascular kymography.) Bull. et mém. Soc. 

` de radiol. méd. de France, May, 1932, 20, 
263-270. 
Continuing’ their work on kymography, the 
authors found that the method- permits a pre- 
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cise study of the silhouette and especially of 
the left border of the heart. A differentiation 
between the great vessels, the left auriclé and 
ventricle is easily made. Likewise, point G 
which lies between the auricle and ventricle 


and the median arc are determined with nearly. 


mathematical precision. The method 1s further 
of value in the oblique and the transverse 
examination of the heart, inasmuch as it per- 
mits the dissociation of the shadows of the 
great vessels in the oblique and the study of 


‘the pulsations transmitted to the barium- 


filled esophagus in the transverse position.— 
T. Leucutia. 


ABDOMEN. 


CoLIEZ, Rospert. Dynamique biliaire. (Biliary 
dynamics.) Cahters de radiol., Jan. 15, No. 4, 
1931. 
The author describes in detail 6 cases, using 

numerous roentgenograms and sketches” for 
illustration, to prove that a serial roentgen 
examination has great value in the study of 
mobile calculi of the gallbladder, and especially 
in the estimation of the mobility of the gall- 
bladder in various positions. 

Briefly, one may say that the organs of the 
right upper quadrant are subjected to the law 
of gravity, the liver, gallbladder and the biliary 
calculi, if such are present, assuming various 
positions according to the position of- the 
patient. On’ recumbent position the inferior 
extremity of the gallbladder appears generally 
at the level of the second and: third lumbar 
vertebrae; by changing from the ventral] into 
dorsal decubitus the inferior border of the liver 
as well as the gallbladder rises slightly. In the 
erect position both the lower lobe of the liver 
and the inferior border of the gallbladder de- 
scend considerably, even reaching the level of 
the iliac crest. 

If the gallbladder incloses free calculi, the 
density of which is higher tharr that of the bile, 
the calculi follow the law of gravity, that is, 
they descend toward the fundus in the erect 
position and mount toward the cystic duct in 
the recumbent or Trendelenburg position, the 
opposite being true of the calculi which are 
lighter than.the bile. If-in the lateral view the 
shadows are close to the abdominal wall, one 
may assume the presence of . biliary calculi, 
although occasionally the presence of renal 
calculi in an anteriorly displaced kidney cannot 
be excluded. Intravenous pyelography in such 
instances will, as a rule, elucidate the.question. 
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If the gallbladder appears fixed to the anterior 
abdominal wall (as demonstrated either by 
pneumoperitoneum or by the gallbladder dye 
method), one may assume the presence of ex- 
tensive perivisceritis with adhesions of the 
anterior parietal peritoneum.—T. Leucutia. 


Hep and Messe. Die Leberzirrhose im Rént- 
genbildnach Thorotrastinjektion. (Theroent- 
gen appearance of liver cirrhosis following 
thorotrast injection.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, April, 1932, 45, 451-456. 


Thorotrast was injected in 7 cases, 2 of which 
died from bronchopneumonia and pyelocys- 
titis respectively. The 7 cases are briefly de- 
scribed and discussed. The conclusion is reachec 
that the roentgen diagnosis of cirrhosis of the 
liver by, means of*thorotrast injection repre- 
sents the surest method. The danger is rela- 
tively small, except in cases of infection. The 
thorotrast storage was determined by the 
bilirubin test and by the Congo-red storage. A 
differentiation of stasis from hyperplasia of the 
spleen was obtained with the aid of adrenalin 
injection. It is the authors’ contention that the 
method may be used for the study of the vari- 
ous stages of cirrhosis of the liver-—T. Leu- 
cutia. 


~ 


Ferzer, H. Die Hepato-Lienographie in Ver- 
bindung mit der Cholezystographie und 
Pyelographie. (Hepato-lienography in con- 
nection with .cholecystography and pyelog- 
raphy.) Fortschr. a d. Geb. d. Réntzenstrahlen, 
March, 1932, £5, 328-330. 


The observations refer: to: patients who re- 
ceived 60 c.c. of thorotrast, and later intrave= 
nous uroselectan and iodtetragnost. It was 
found that the storage of the thorotrast in th= 
liver and reticulo-endothelial system. did. not 
influence the elimination of the iodtetragnost . 
from the biliary system or the excretion of the 
uroselectan from the renal system. Three roent- 
genograms showing simultaneous visualization 
of the liver, gallbladder and kidney are re- 
produced.—T. Leucutia. 


CaMĪmPLANI, Mario. Contributo alla conoscenza 
della rare immagini colecistografiche. (Some 
rare cholecystographic pictures.) Radto!. 
med., Jan., 1932, 79, 38-45. 

The author briefly reviews the congenital cr 
acquired anomalies that may be seen in cho.- 
ecystography and describes'a case in a woman 
of thirty-eight who was sent to him for chole- 
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cystography on account of vague symptoms in 
the liver region. The picture showed a peer- 
shaped bladder almost normal in size but ci- 
vided into two parts, an upper and a lower. He 
concluded that this was due to a constricting 
band brought about by pericholecystitis. He 
thought there were probably adhesions between 
the duodenum and gallbladder and that 


laparotomy was required. Operation ‘showed a ” 


gallbladder somewhat smaller than normal with 
evident signs of cholecystitis. It contained ony 
a little bile, normal in appearance, and ro 
calculi. There was a band of fibrous tissue 
stretched from one wall to the other dividirg 
it into a lower and an upper part. He does not 
know whether this was a congenital anomaly or 
whether the band was a result of inflammaticn 
from a stone that had been passed. —Audrey 


: G. Morgan. 


Vira, Gruo. Contributo allo studio delia 


linite plastica. (Study of linitis plastica ) 
Radiol. med., Jan., 1932, 79, 63-74. 


The author describes a case of plastic linit:s 


that he studied clinically and roentgenologicalky 


in which the diagnosis was confirmed by av- 
topsy and histological examination. This is a 
benign condition first described by Brinton. He 
then discusses the. differential roentgen diag- 
nosis between linitis, scirrhous ' carcinoma, 
syphilis and tuberculosis of the stomach, 
cicatricial contractions and intoxications. The 
diagnosis of linitis is made chiefly from the 
internal relief of the gastric mucosa, the motil- 


' ity of the stomach and the disproportion be- 


tween the infiltration of: the stomach wall and 
the general health which is good..He concludes 
that with very careful roentgen examinatiom 
the disease can be diagriosed: during life-— 
Audrey G. Morgan. i 


McC uurg, C. C. Diseases of the large intestine 
Arch. Surg., March, 1932, 24, 411-425. 
This is a general discussion of the more com- 

mon-conditions encountered in the routine ex 

amination of the gastrointestinal tract. Among 
the introductory remarks the fact is brough- 
out that a transverse colon that crosses the 
upper part of the abdomen is more or less rare- 

In the majority of cases, one finds that the 

colon falls well below the umbilicus. 

Spastic Colitis. The etiology has not beer 
ascertained. Many competent clinicians ignore 
its existence. The author believes it to be a rea 
entity and one that can be definitely demon- 
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strated. Spastic colitis is a functional condition 
that may give rise to numerous symptoms, the 
most common of which is constipation: In the 
presence of the constipation, .it is surprising to 
learn that often there is marked colonic hyper- 
motility. According to Gauss, several theories 
have been advanced to explain hypertonicity. — 
“The direct etiologic factor is an open problem 
today. Nevertheless, it has been observed that 
usually the patient with a spastic colon is a 
neurotic individual given to introspection, and 
that the hypertonicity of the colon.is a local 
manifestation of a general Spesnopmi tend- 
ency.” 

Ulcerative Colitis. It is probable that ulcera- 
tive colitis is caused by an infection that has 


‘been superimposed on tissues the resistance of 
which has been lowered as the result of a pre- . 


disposing condition, such as long-standing ` 


‘catarrhal inflammation of the bowel or severe: 


spasticity of the colon. The disease is apt to be 
sudden in its onset, with lancinating pains over 
the course of the colon, accompanied by griping 
and frequent bowel movements, and severe 
constitutional symptoms. The attacks occur 
in cycles and after a while, mucus, pus, and 
blood are passed. This condition may be con- 
fused with dysentery, typhoid fever-or a malig- 
nant process. Cancer develops much more 


‘slowly than ulcerative colitis, and pain and 


griping are rarely seen early in malignant dis- 
ease. In a case of carcinoma the patient is com- 
fortable after the bowels have moved, except 
in the late stages of the disease, while in colitis 
a bowel movement fails to give relief. 
Pericolitis. The chief symptoms are constipa- 
tion, alternating with-occasional diarrhea, con- 


‘situtional disorders resulting from absorption, 
localized abdominal soreness or pain on pres- 


sure, a palpable mass, which may readily be 
mistaken for a tumor, and mucus or blood in 
the stools. The condition must be differentiated 
from appendicitis, diverticulitis and cholecysti- 


tis. This may often be accomplished by means 


of a‘barium sulphate enema, although. in 
diverticulitis the enema is not so important 
as the twenty-four hour barium examination, 
since barium sulphate when given by mouth is 
so much more certain to fill a diverticulum 
than when given by enema. 

Appendicitis. The author does not wish to 
imply that all cases of appendicitis can be 
diagnosed by roentgenography, but many cases 
cannot be diagnosed préoperatively by any 
other method. The cases in which thé roentgen 
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study is of value are those in which there is a 


‘history of vague abdominal uneasiness or dis-. 


tress, with a digestion that is not up to par. 
The demonstration of a retrocecal appendix 
with its:‘tip high up under the hepatic flexure 
‘will: serve to differentiate appendicitis from 
cholecystitis. The presence of stones in the ap- 
. pendix also can be demonstrated, as well as 
adhesions that prevent the free movement char- 
acteristic of the normal appendix. It.is not 

- often that the appendix is found in the classic 
McBurney position. Delayed emhptying of the 
„appendix (from twenty-four to seventy-two 
hours after the head of the colon has emptied) 
is thought by some authorities to be evidence 
of chronic appendicitis. 

Foreign Bodies. The progress of opaque for- 
eign bodies can be followed through. the in- 

. testinal tract by serial roentgenograms and 
roentgenoscopic examinations. 
_ Tuberculosis. This is in the majority of+in- 
stances secondary to a primary. focus-in the 
lungs, larynx or pharynx. Primary lesions usu- 
ally develop i in the cecum or anus. The predilec- 
tion of tuberculosis for the large bowel is at- 
‘tributed to the greater speed of the intestinal 
- content through the small bowel, which does 
not permit the bacilli to find lodgment there; 
attenuation of the bacilli by the gastric juices, 
their virulence not being recovered until the 
. cécum or colon is reached; the alkaline reaction 
of the feces after the ileocecal region is at- 
- tained, which provides a more propitious en- 
vironment for the bacilli; the formation of 
= hardened masses of feces in the cecum, which 
traumatize the mucosa and produce conditions 
favorable to infection, and the abundant lym- 
_ phatic distribution in the ileocecal region,.which 
_favors the development of tuberculosis. 
Several types of tuberculosis are found in the 
. colon, the most common of which are the hyper- 
plastic, ulcerative and miliary. The hyper- 
plastic type occurs most frequently in the third 
decade. It produces a slow-growing ‘tumor 
which at times is quiescent for two or three 
years before it attains sufficient size to occlude 
. the lumen of the bowel. These tumors usually 
feel smooth when palpated and are usually 
fixed. The rigidity of the terminal ileal seg- 
ment is a characteristic men tgcnogtaphic« ob- 
' servation. 

In the ulcerative type, the disease may pro- 
gress rapidly. The mixed infection that must 
follow-soon causes toxemia, imperfect digestion, 
constitutional manifestations, persistent diar- 
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rhea and extensive destruction of the mucosa 


and deeper bowel coverings. 


When miliary tuberculosis of die intestines 
occurs the prognosis is unfavorable because it 
is secondary to a well-established process else- 
where, and the patient is debilitated and un- 
able to withstand the ravages of the fest- 
spreading process. 

Diverticula. A diverticulum ig a non-meo- 
plastic outpouching of intestine, having a 
lumen that connects with the bowel or tnat 
formerly connected with it. They may be cn- ` 
genital (true) or acquired (false), the latter oc- 
curring between the ages of forty and sixty end 
about twice as frequently in men as in women. 
They may occur in any portion of the colon, 
may be large or small, single or multiple, 
smooth or irregular. They may be without syrap- 
toms or may ‘simulate other intra-abdommal 
conditions. Diverticulitis is often mistaken for 
carcinoma. Proctoscopic examination may re- 
veal a small opening from which pus is drein- 
ing, and pus in the bowel is suggestive of diver- 
ticulitis. It is often impossible to make the 
differentiation on the basis of the roentgen 
examination alone, but the small cavitation . 
that- is present in carcinoma is rarely seer. in . 
diverticulitis. 

Carcinoma. Unfortunately, early carcincma 
of the colon is difficult to diagnose roentgeno- 
graphically, as a filling defect does not develop 
until the late stages of the‘ disease. Patients 
suffering from early carcinoma seldom present 
themselves for roentgen examination. Fully de- 
veloped cancer of the colon usually produces 
fairly typical symptoms. It is often difficul= to 
pass any of the opaque medium through the 
area of partial obstruction by enema, though a 
small amount may pass the obstruction when 
the barium is given by mouth. When cecal 
carcinoma is suspected, a delay in ileal empty- 
ing is a significant sign— Kari Kornblum: _ 


F Loris, MicHE Ee, Contributo allo studio clinico 
e radiologico delle affezioni del colon sig- . 
moide nella donna, con speciale riguardo 
alla sindrome spastica. (Clinical and roent- 
gen study of diseases of the sigmoid colon 
with special reference to the spastic gyn- 
drome.) Radiol. med., Jan., 1932, 79, 52—62. 


On the basis of 30 cases of anatomical and 
functional anomalies of the sigmoid'colon which 
he has studied clinically and roentgenologically 


the author discusses the frequency of such.con- 


ditions and particularly spastic furictional diş- 


ma 
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turbances. The. importance of these lies in the 
fact that they may very readily be mistaken 
for lesions’ of. the internal female genitalia. 
Roentgen examination is of great value in mak- 
ing. the differentiation. The therapeutic test 
with belladonna, which is a valuable anti- 


spasmodic, is‘also of importance.—Audrey G.. 


Morgan. 


GENITOURINARY SYSTEM 


Trucuot, P. L’artériographie rénale. (Renal 
arteriography.) Bull. et mém. Soc. de radiol, 
méd. de France, Dec., 1931, 29, 493-494- 

Dos Santos, Lamas and Caldas of Lisbon in 
1929 introduced renal arteriography by inject- 
ing 100 per cent sodium iodide directly into 
the abdominal aorta (the injection being made 
at the costovertebral angle underneath the 12th 
rib, 8 cm. lateral from the median line). The 
author practised the method in 20 cases with 
quite satisfactory results. The only accidents 
observed were a slight iodism in one case and a 
mild nephritis with temporary increase of the 
blood ‘nitrogen and edema in another. 

The findings were interesting. Those lesions 
which produced ischemia or hypervasculariza- 
tion usually led to characteristic images while 
others, which were very complicated and in 
which no other methods were practicable, were 
often considerably aided by the use of this new 
method. Valuable information was obtained 
especially in two groups: (1) in renal tuber- 
culosis in which the site of the lesion could be 
localized exactly, thanks to the diminution of 
blood supply of the part of the kidney involved, 
and (2) in hematurias due to beginning neo- 
plasm in which the area of hypervascularization 
permitted the detection of the neoplasm in its 
earliest stages. © ~ 

The conclusion is drawn that the method, 
although still of very limited use, is of certain 
value in very well-selected cases.—T. Leucutia. 


Correz, Rogert, and Beremann, O. Une 
nouvelle méthode de radiographie du sys- 
tème urinaire par |’uroselectan. (A new 
method of roentgenography of the urinary 
system by uroselectan.) Cahiers de radiol., 
Oct. 1, No. 3, 1930. 


After describing the technique of injection 
as well as the roentgenographic procedure, 


‘which is that now. usually employed, the au- 


thors arrive at the following conclusions: Roent- 
genography of the urinary system by the in- 
travenous injection. of uroselectan is of great 
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value. A retarded excretion signifies renal in- 
sufficiency. If only one kidney and its ureter is 
visualized there is a loss of function or absence 
of the other kidney. The procedure gives 
images which are more physiologic but for the 
same reason less precise and informative. The 
localization of calculi is greatly facilitated and 
pathologic conditions of the bladder can be 
demonstrated with ease. It should not supplant 
but supplement the usual ascending pyelog- 
raphy.—T. Leucutia. 


Manevitcu, A. E., and Froumkine, A. P. 
L'influence de la gestation sur létat des voies 
urinaires étudiée par l’urosélectan et labro- 
dril. (Influence of gestation on the status 
of the urinary paths as studied by uroselectan 
and abrodil.) Presse méd., March 12, 1932, 

- JO, 396-398. 

The question of pyelitis in pregnancy was 
studied previously by various methods. Thus 
the Schmidt brothers used pyelo- and ureteros- 
copy, Prutz, Jolly and Hirsch postmortem 
examinations, Beaufond, Vaudescal, and Po- 
cher and Dozsa retrograde pyelography, etc. 
All investigators arrived at the conclusion that 
the primary cause lay in the dilatation of the 
ureters and kidney pelvis which is produced by 
the pressure of the enlarged uterus. 

The authors studied the problem by direct 
pyelography after intravenous injection of uro- 
selectan and abrodil. They found that in all 
cases of pregnancy dilatation of the kidney pel- 
vis and ureters with adynamia of the peristaltic 
movements and slowing up of the evacuation 
follows from the fourth month on, and that 
the anatomico-physiologic changes are more 
marked on the right side than on the left. This 
establishes very favorable conditions for the 
penetration of the bacteria, resulting in all 
kinds of secondary infections.—T. Leucutia. 


Cuevassu, Maurice, and Moret, FRANÇOIS. 
Le moulage radiographique des cavités du 
rein et de l’uretére au moyen de luretéro- 
pyélographie rétrograde, d’aprés 1 5250 cas. 
(Roentgenographic molds of the cavities of 
the kidney and of the ureter by means of re- 
trograde uretero-pyelography in 1,250 cases.) 
Bull. et mém. Soc. de radiol. méd. de France, 
Feb., 1932, 20, 57—67. 

One of the authors, in 1928, described the 
method of retrograde uretero-pyelography ap- 
plied under pressure, leading to veritable mold- 


ing of the cavities examined. The method was 
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_ carried out in the usual way, except that the 
ureteral sounds were provided with stoppers 
which were tightly introduced into the ureteral 


orifices to prevent the backflow of the opaque © 


substance during the injection. The material 
was injected very slowly until the patient com- 
plained of pain. 

The method has now been used in 1,250 cases 
with very satisfactory results. Since the in- 
troduction of uroselectan which is considerably 


less painful than the previously used sodium. 


iodide, the authors were able to even inject 
both kidneys simultaneously without untoward 
effect. . 

The value of the method is described for the 
following conditions: anomaly of the ureter 
and kidney, pyelonephritis, carcinoma of the 
kidney, polycystic kidneys, renal calculi, tuber- 
culosis, perinephritic phlegmon, traumatism of 
‘the kidney, renal ptosis, hydronephrosis, 
ureteral calculi, pelvic obstruction of the ureter, 
etc. 

The authors doubt that descending urog- 
raphy, which has been so actively advocated 
recently, will ever arrive at a stage of develop- 
ment where such instructive images could be 
obtained as with the above method.—T. 
Leucutia. 


SKELETAL SYSTEM 


SKOSSOGORENKO, G. F. Calcinosis interstitialis 
universalis. 7. Bone & Joint Surg., April, 
1932, 24, 339-345. l 
Calcinosis interstitialis universalis and ar- 

‘thritis nodosa are terms applied to the rare 

and peculiar disease involving the calcium 

metabolism, the etiology of which is not clear. 


Its treatment has not yet been evolved. Clin- . 


ically this disease shows multiple deposits of 
calcium salts in the subcutaneous, periarticular, 
peritendinous, perimuscular, perinervous, peri- 
vascular, adipose or interstitial tissues. These 
deposits vary in size from a millet seed toa 
pigeon egg, and usually have the appearance of 
platelets, clots or crumb-like masses, with 
smooth but mostly uneven edges. Each in- 
‘dividual case may vary in its distribution of 
the calcium deposits. Occasionally the latter 
present a symmetrical distribution.’ 

As to the chemical nature of the deposits, 
some authors have called them carbonates, 
others, phosphates. All ages are subject to the 
disease. Repeated infection often aggravates 
the condition. In adults the location of the 
disease is more apt to be limited than in 
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younger subjects, and its clinical course is usu- 
ally benign. Some writers speak of the progres- 
sive and the regressive types. 

The author reports one case in. detail. No 
convincing information could be found in the 
literature regarding successful treatment. He 
discusses the various theories of its etiology. 
Since none of these hypotheses have been defi- 
nitely verified, no outline of treatment can be 
given. The wide distribution of edema in his 
case seemed to have a.great influence on the 
pathological changes of the disease. The patho- 
logical examination of the excised specimen 
from the edematous leg of his patient showed 
changes which he considered as the result of 
compression of the long-continued edema, 
which rendered the tissues unstable and pas- 
sive to the deposit of calcium. Probably the 
disturbance ih the calcium balance which was 
noted resulted from the atrophy of the osseous 
system under the influence of the compression 
of the edema, and the simultaneous disturbance. 
of the function of the kidneys. His treatment 
consisted in introducing daily by mouth a solu- 
tion of ammonium chloride combined, after an 


` interval of‘one and one-half to two hours with 


the application- to the extremity of Bier’s 
hyperemia. This was based upon the fact that 
solution of ammonium chloride by mouth is 
apt to produce blood acidosis which in turn 
has its influence upon the osseous system by 
alkalinizing the calcium salts. This treatment 
resulted in a decrease in the size of the calcium 
nodules as determined by palpation. The pa- 
tient felt greater ease in the affected joints.— 
R. S. Bromer. 


Kapian, EMANUEL B. A case äi multiple spon- 
taneous fractures of unknown origin. 7. Bone 
EF Foint Surg., April, 1932, 74, 412-415. 


While multiple spontaneous fractures are ob- 
served not infrequently in children, they are 
also seen in adults, although less often. Kaplan 
states that the case, he here reports, presente 
certain peculiarities which make the differ- 
ential diagnosis difficult. The patient was a 


‘white female, about thirty-five years old, witk 


complaints of weakness and fractures of the 
fingers of the hands. The fractures occurred ir 


: the usual course of her work of manicuring. A 
‘complete examination of the skeleton revealec 


fractures of the shafts of all the metatarsals 
and old fractures of the proximal phalanges or 
the second and fourth toes; old fractures ož- 
the right tibia and left fibula; united fractures 
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of the second and third metacarpals, right 
hand and a united fracture of the proximal 
phalanx, left hand with excess and irregular 
new bone production; old united fractures of 
the ulnae. 

Idiopathic fragilitas ossium, osteomalacia, 
Schulze’s marble bone disease, osteopoross, 
rickets and neurotrophic, parasitic and neo- 
plastic pathological changes could be considered 
in the differential diagnosis. The history of tre 
late appearance and the peculiar localization 
of the fractures, he says, rules against fragilitas 
ossium. The normal condition of the patient’s 
pelvis and spine, the occurrence long after 
pregnancy and the roentgen appearance makes 
osteomalacia improbable. Marble bones præ- 
sents an entirely different roentgenographic 
appearance. Repeated laboratory and clinical 
examinations did not disclose the presence >f 
any chronic or parasitic infection. No signs >f 
multiple neoplasms nor of neurotrophic dB- 
ease were found. Kaplan does not offer a diaz- 
nosis.—R. S. Bromer. 


ComPERE, Epwarp L., Streptococcus viridams 
osteomyelitis. F. Bone & Foint Surg., Apr l, 
1932, 74, 244-258. 

Compere reviews and discusses the etiology 
of osteitis that is characterized by a fibroblast 
and giant-cell proliferation with bone destruz- 
tion and new bone formation. He reports a caze 
in which a strain of green-producing strepto- 
coccus grew in cultures of a lesion in the neck 
of the astragalus, which presented a micro- 
scopic picture similar to that. of localized 
osteitis fibrosa without cyst formation. Clim- 
ically and bacteriologically it was a low grace 
pyogenic infection and he classes it as Strep- 
tococcus viridans osteomyelitis. He also repor-s 
a second case, which was clinically and patho- 
logically similar to the first, except for bore 
proliferation, but in which cultures were nege- 
tive. He suggests that trauma may be a factcr 
in localizing the infection, but also expresses 
the opinion that reaction to trauma and hemoz- 
rhage could not alone account for the cortical 
absorption and the extensive new bone forme- 
tion which was noted in his second case. 

He states that it is most probable that the 
reason for the dearth of information concerning 
the incidence of Streptococcus viridans infectiors 
in bones is due, not so much to the rareness cf 
the disease as to the failure of physicians to ap- 
ply the technique elaborated for the investigé~ 
tion of streptococcus infections of the soft parts, 
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to infections of bone. Using the technique whic 
he employed in the two cases heré reporte 
(first employed by Rosenow for the the isolatic 
of such organisms), Phemister, Brunschwig an 
Day succeeded in culturing Streptococcus vi 
idans in two cases of Kienboéck’s malacia an 
one each of Kohler’s disease, Legg-Perthe: 
Calvé’s disease, and osteitis deformans. E 
suggests that the culture of these organisms i 
his first case, combined with the fact th: 
Phemister and his coworkers have isolate 
Streptococcus viridans in culture from the linin 
wall of 4 cases of solitary bone cyst, adds a 
etiological link to the evidence that the tw 
pathological conditions, namely, the so-calle 
brown tumors of bone or giant cell tumors an 
bone cysts, may perhaps be different stages « 
the same process. While the lesion in neithe 
of his two cases is typically that of the tru 
benign giant cell tumor, the mjcroscopic pic 
ture is similar to that seen in lesions classifie 
in the osteitis fibrosa group.—R. S. Bromer. 


CAPENER, Norman, and PIERCE, KENNETH ( 
Pathological fractures in osteomyelitis. ‘ 
Bone & Joint Surg., July, 1932, 74, §01—§ 1« 
This paper is based upon a study of 1,06 

cases of osteomyelitis. The authors were stir 

ulated to make this study as they had found a 

extreme paucity of references to fractures i 

osteomyelitis in the literature. They desire 

especially to investigate the necessary pre 
cautions for prevention of these fractures. De 
layed recognition of the disease and inadequat 
treatment in the early, acute stage are impo! 
tant factors in their occurrence. These both ma 
be responsible for massive diaphyseal sequestrz 
tion. They state that where there is sequestra 
tion involving the whole circumference of a lon 
bone, the condition is essentially one of frac 

ture, although none of the classical signs c 

fracture may be present because of the develop 

ment of a supporting involucrum. Thus pathc 
logical fracture is a complication of the chroni 

stage of osteomyelitis, except in certain cases c 

epiphyseal separation due to an extensive acut 

metaphysitis. 

Secondary factors are: (a) excessively larg 
diaphyseal separation and (4) the formation c 
an involucrum that is inadequate to stand th 
normal stress brought to bear upon the limt 
In addition, fracture is facilitated by imperfec 
immobilization and support of the disease 
bone, and is therefore more commonly foun 
in the single bones, the humerus and the femu: 


mies 
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~ than in those that have a companion bone for 


support. 

This ‘study revealed that pathological frac- 
tures in cases of osteomyelitis of the shafts of 
the long bones occurred in 1.66 per cent of a 
total of 1,068 cases. Osteomyelitis was respoh- 
sible for 33 per cent of all pathological fractures 
in the long bones. They recommend that every 
case with massive sequestration should be re- 
garded as a fracture before abnormal mobility 
or deformity is evident. A deep gutter rather 
than a shallow saucer is a safer mechanical 
means of dealing with central bone abscesses. 
In the removal of sequestra the involucrum 
should be conserved. Careful attention should 
be paid to the proper provision of splints or 
other support during convalescence.—R. S. 
Bromer. 


Kine, Don. Osteochondritis dissecans; a clin- 
ical study of twenty-four cases. Y Bone & 
Foint Surg., July, 1932, 74, 535-544- 
King’s study is based upon 24 cases of osteo- 

chondritis dissecans which from the standpoint 

of clinical history fell into three fairly well- 
defined groups. In one group were the very 
painful, swollen, tender joints, locked in 15 to 

45 degrees of flexion. The appearance suggested 

traumatic injury. The trouble began very sud- 

denly a few days previous, subsequent to a 

twist or other minor injury There was usually 

no. history of previous disability. Roentgen 


„examination revealed an osteochondritic focus 


of the medial femoral condyle, with two or 
three loose bodies in the joint. 

The second group included cases which were 
asymptomatic. It occasionally happened that 
a roentgenogram of the supposedly normal 
knee, taken for comparison, revealed a definite 
osteochondritic focus, without free bodies in 
the joints. The body or “mouse” was lying 
quietly in its bed on the medial femoral con- 
dyle. These patients had “slumbering osteo- 


.. chondritis dissecans.” 
.. The largest number of cases was in the third 


group. In this group there was a definite history 
of trauma in a few cases. The story was that of 
a troublesome knee joint during two or three 
years. The complaint was a feeling of soreness, 
or definite pain on weight-bearing, associated 
with swelling. “Giving way” and stiffness were 
also common. These symptoms were sometimes 
continuous but more often intermittent, and 
were often associated with recurrent sudden 
“locking” of the joint on arising from a sitting 
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or squatting position. Five of this last group fet 
a loose body in the joint. 

In only one case did history and clinical 
examination lead to a suspicion of osteochon- 
dritis dissecans, all of the rest being diagnosed 
by roentgen examination. The three most usual 
clinical diagnoses were torn cartilage, tube-- 
culosis, and loose body. 

In the roentgenogram of the knee joint tke 
process was almost always found on tke 
postero-internal aspect of the medial femoral 
condyle on the articular surface. The entire 
focus appeared as a well-localized, almond- 
shaped area of lessened density, within which 
was a small sclerotic mass. Occasionally in 
the condyle at the edge of the focus there wes 
a cystic area resembling a series of signet rings 
of different sizes, opening into the focus bed. 
The articular cartilage over the focus had a 
shredded appearance. Small portions, or rarely 
the entire sclerotic mass, appeared free in tke 
joint. Old cases coming under observation for 
the first time usually had several loose bodies 
in the joint associated with arthritis. Occasion- 
ally in all these cases the original osteochon- 
dritic process was healed to such an extent thet 
it could easily have been missed, all attention 
being concentrated on the arthritic process and 
the loose bodies. In the 4 elbow cases, the 
osteochondritic focus was found in the capitel-_ 
lum, with an irregularity and broadening of the 
radial head and in old cases with an increased 
length of the coronoid process and a thickening 
of the superior olecranon surface. Radical oper- 
ation gave a good result in 88 per cent of cases. 
Slumbering osteochondritis dissecans should Le 
treated conservatively without operation, <s 
spontaneous healing has been demonstrated in 
these cases. Long-standing cases with many 
free bodies and severe arthritis may not te 
cured by operation, because many of the sub- 
jective symptoms are due to the aecompanyine 
arthritis—R. S. Bromer. 


Jarre, Henry L., and Mayer, Leo. An 
osteoblastic osteoid tissue-forming tumor of 

a metacarpal bone. Arch. Surg., Apr, 1932, 

24, 550—564. 

Benign tumors of the short tubular bones of 
the hands and feet are relatively frequent; 
malignant tumors occur rarely. The authors 
describe a tumor of a metacarpal bone that 
began in a girl twelve years of age. The tumcr . 
was of slow growth. A biopsy showed osteoid 
tissue and numerous osteoblasts. Two years 
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later the tumor began to grow rapidly. After 
growing rapidly for about six months, an en- 
capsulated mass measuring 10 by 6.5 by 6 cm- 
was removed. There was almost complete de- 
struction of the metacarpal bone. The peculiar 
feature of this osteoblastic tumor was its ca- 
pacity to produce large amounts of osteoid tis- 
sue, much of which was free from calcium. The 
tumor had some features common to cartilagi- 
nous elements in numerous sections. It was 
especially characterized by homogeneity of the 
histologic picture, a lack of polymorphism of 
the cells and an absence of tumor giant cells. 

There has-been no recurrence one and a half 
years after operation and the patient has re- 
mained free of metastases for over four years 
after the original biopsy. The authors believe 
that the case is an example of the so-called 
“osteoid chondroma” of Virchow, which is an 
osteoid tissue-producing tumor, the prognosis 
of which is better than that of osteogenic sar- 
coma. It was thought that had extirpation of the 
metacarpal bone been delayed much longer, 
the tumor probably would have undergone 
biologic transformation and developed the 
malignant capacities of true osteogenic sar- 
coma. 

The case is reported in considerable detail 
with numerous illustrations showing the hand 
before and after operation, roentgenograms of 
the tumor at various stages in its growth, and 

many photomicrographs showing the histologic 
nature of the lesion —Karl Kornblum. 


Coun, Bernard N. E. Congenital bilateral 
radio-ulnar synostosis. Y. Bone € Foint Surg., 
April, 1932, 74, 404-405. 

Radio-ulnar synostosis, or “congenital pro- 
nation” is a rare developmental anomaly in- 
volving the bones of the forearm. It consists 
of bony fusion of the proximal ends of the ra- 
dius and ulna which are otherwise normal. This 
abnormality -prevents normal rotation of the 
forearm, and occurs more frequently in males 
-and is bilateral in about ṣo per cent of cases. 
There is some evidence of a hereditary tend- 
ency. Other bony defects may or may not be 
present. Cohn’s case is bilateral, occurring ir 
. a male, with no history of the same abnormality 
in other members of his family. 

Roentgenographic examination of both el- 
bows revealed a solid bony union between the 
proximal ends of the radius and ulna for a dis- 
tance of 5.5 cm. The heads of the radii were 
present but were displaced somewhat ante- 
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riorly, thus accounting for the limitation of flex- 
ion on clinical examination. The humeri were 
normal. 

The case history contains no mention of 
treatment, but is illustrated by roentgeno- 
grams.—R. S. Bromer. 


FAHLSTROM, STANLEY. Radio-ulnar synostosis; 
historical review and case report. 7. Bone & 
Joint SUTE., April, 1932, 74, 395-7403. 

In radio-ulnar synostosis, generally thought 
to be congenital in origin, the upper ends of 
the radius and ulna are always involved and 
the lower ends are free. Supination is greatly 


impaired and the hand is held in a position of - 


constant pronation. The condition is painless, 
is compatible with normal existence and offers 
poor promise from surgical intervention. A 
strong familial tendency has been noted and it 
occurs bilaterally in half the cases. 

Two types are known to occur. In the first— 
true radio-ulnar synostosis—the radius and ulna 
are smoothly fused at their proximal borders 
for a variable distance, usually 2 cm. In the 
second form there is a radio-ulnar synostosis 


with congenital dislocation of the head of the - 


radius. There is also an acquired form which 
results from trauma such as fracture or gun- 
shot wound. 

Kaplan gives a long and complete historical 
review with an extensive bibliography, con- 
taining 134 references. His case is illustrated 
by roentgenograms, showing the fusion of the 
radius and ulna.—R. S. Bromer. 


Watson, Witiiam L. Fractures of the lower 
radial epiphysis. 4rch. Surg., March, 1932, 
24, 4927504. 

The lesion dealt with in this article is one in 
which there is a solution of continuity in the 
radius at its lower extremity, and all, or at least 
part, of the line of separation passes through the 
cartilaginous plate of the epiphysis. This should 
be called a fracture instead of a separation or 
dislocation. 

The anatomy of the part is discussed. Atten- 
tion is called to the fact that nearly the entire 
blood supply of the epiphysis comes from the 
overlying periosteal network of arteries. The 
blood supply of the epiphysis is therefore inde- 
pendent of the diaphysis which accounts for the 
comparatively infrequent occurrence of necro- 
sis in traumatic separation of the epiphysis. 
The epiphysis toward which the nutrient artery 
points usually unites to the shaft first, and con- 
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sequently the greater longitudinal growth is 
produced by the opposite epiphysis. The lower 
radial and ulnar epiphyses unite later than the 
upper ones do, and so produce the greater longi- 
tudinal growth. The age at which epiphyseal 
ossification takes place in the.radius and ulna 
has been variously reported. The average is 
eighteen years for the head of the radius, from 
sixteen to seventeen years for the head of the 
ulna, and nineteen years for both distal epiph- 
yses. 

Regarding incidence, fracture of the lower 
radial epiphysis is the most: common of all the 
epiphyseal fractures. The majority of cases are 
seen in the second decade of life. The injury 1s 
relatively uncommon after eighteen years of 
age. Most of the patients are of the male sex. 
The epiphysis is relatively more resistant to 
trauma than the lower end of the radius in adult 
life. 

These fractures are nearly always due to in- 
direct violence. A back thrust from a fall on the 
outstretched hand or from hyperextension is 
the usual cause, or, as Cotton said, the causes 
are the same as those which produce a Colles’ 
type of fracture in the adult. The displacement 
of the lower radial epiphysis is usually upward 
and backward. Impaction is rare. Roentgeno- 
grams of the normal as well as the injured wrist 
should be taken in the anteroposterior and lat- 
eral directions. It is well to note that epiphyseal 
fractures without displacement often cannot be 
picked up by roentgenography and are com- 
monly diagnosed as “sprains.” Unfortunately, 
these undiagnosed fractures are prone to result 
in arrest of growth. 

Treatment consists of reduction and immo- 


` bilization for from eighteen to twenty days. 


There is little tendency for the deformity to 
recur after complete reduction. The union is 
more rapid than in Colles’ fractures in adults. 


‘In complicated cases, an open operation may be 


necessary. If there is subsequent cessation: of 
growth, of the radius after epiphyseal injury, 
it may be necessary to remove a section of the 
shaft of the ulna to overcome the resulting de- 
formity of the wrist or, conjugal chondrectomy, 
that is, excision of the conjugal cartilage of the 
ulna, may be performed to produce arrest of 
growth of the ulna. 

Various complications may occur. The most 
important is a disturbarice in growth activity. 
The severity of the resulting deformity ‘is de- 
pendent on the degree of injury to the epiphys- 
eal cartilage and its blood supply. Minor in- 


"ai 


and Radium Literature 287 


juries to these structures cause retardatión of 
longitudinal growth and more severe injuries 
produce a premature ossification of the epiphy- 
sis to the diaphysis, the resulting degree of wrist 
deformity being greater the younger the patient 
is at the time of the accident. 

Regarding prognosis, no cases of non-umon 
have been reported, and, in the uncomplicated 
cases, union takes place in the second or third 
week. The resulting wrist function is good. 

The literature contains very few references 
to the treatment for premature ossification of 
the lower radial epiphysis. The author repcrts 
two cases of this kind, in one of which an opera- 
tion was performed and i in pie other rig, opera- 
tion was done. 

Conjugal chondrectomy is the operation rec- 
ommended by the author.—Karl Kornblum. 


Lanc, F. J. Osteo-arthritis deformans con- 
trasted with osteo-arthritis deformans juve- 
nilis. 7. Bone € Joint Surg., July, 1932, 74, 
563-573- 

Lang bases his study of the adult and juve- 
nile types of osteoarthritis deformans upon the 
anatomical and histological changes present in 
the two types of the disease. Osteoarthritis . 
deformans is a chronic non-infectious and pro- 
liferative inflammation that leads to a deform- 
ity of the joint-structure. Marginal exostoses 
are characteristic and constitute the decisive 
feature for the diagnosis of the condition. These 
marginal exostoses are not ossified excrescences, 
or periosteal or perichondral proliferations, or 
osteophytes, or periosteal lippings; they are 
bone formations, which arising from the sub- 
chondral marrow tissue grow out into the joint 
cartilage. They possess a laminated structure, 
are united to the spongiosa and are usually 
covered with cartilage. The joint cartilage 
shows alterations in consistency associated with 
a splitting of the ground substance which dis- 
turb and damage the elasticity of the cartilage. 
As a sequel of vascularization and ossificaticn 
of the cartilage its deeper portions are under- 
mined. The portions thus separated by undez- 
mining are often found to lie deep within the 
spongiosa and, in this position, they mark the 
site of the original boundary between bore 
and cartilage. Despite the changes in the su-- 
face of the cartilage, vascularization and ossif- 
cation of the basal layer cartilage rarely take 


- place. The cause for this is either that the calc.- 


fication zone of the joint cartilage is very broad, 
or the subchondral bone is very compact. The 
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subchondral . bone is thus protected. against 
functional and: mechanical damage in spite of 
the loss of elasticity in the overlying cartilage. 
So it is obvious. that arthritis deformans is de- 
pendent. for its development on a combination 
of functional and anatomical circumstances. 

Lang describes the histological changes in 
great detail and, after due consideration of his 
findings, eoncludes that the distinction between 
the atrophic and the hypertrophic or between 
the degenerative and the hyperplastic types 
of arthritis deformans is not necessary. The 
varieties are but gradations of a process that 
is uniform as regards its origin. 

A digtinction between the chondral and the 
osseous forms of arthritis deformans is also 
unnecessary. In the final analysis, it 1s. the 
damage to the cartilage with its resultant loss 
of elasticity that is responsible for the origin of 
the disease. Under all conditions the character 


of arthritis deformans is a chronic, prolifera- 
tive, non-infectious inflammation of .the joint 


and therefore the only justifiable designation 
of-this process is “arthritis.” “Arthrosis” is a 
term which should not be used as it implies a 


_ degenerative process. 


. Regarding the causes of the condition, Lang 
admits that a direct relationship exists between 
arthritic change and certain systemic. diseases. 
The functional theory of Pommer offers a satis- 
factory explanation in that it presupposes that 
the joint cartilage, through its elasticity, pro- 
tects the subchondral bone and its: marrow 
from the irregular; localized effects of impacts, 


jarrings, and ‘pressures arising from .normal. 
function. Following damage to the joint car- 


tilage, with subsequent loss of its elasticity, the 
mechanical effects of normal joint function be- 
come more or less localized and are transmitted 
unmodified to the joint structure resulting in 
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a reactive vascularization and ossification of 
the cartilage. The recognition of the functional 
and mechanical importance of joint ‘cartilage 
as the. protective covering of the subchondral 
bone demands that the mechanical and func- 


tional damage to the joint cartilage be adjudged 


the most important factor, not only in the 
pathogenesis, but also as the etiological factor 


. -of arthtitis deformans. In Lang’s study of juve- 


nile joints he was able to substantiate.the the- 


ory that arthritis deformans is already initiated ` 


in the early years of life and, therefore, the 


disease has to be considered as a consequence of - 
trauma.carried over from childhood and adoles-* ° 


cence. In his investigation ‘of the juvenile form 


of arthritis deformans in cases-of Legg-Perthes- _ 


Calvé’s disease’ of the hip joint and KGhler’s 
disease of the first and second metatarsal bonés 


_and other so-called aseptic nécroses, he found 
‘the characteristic diagnostic features of arthritis . 


deformans, namely, changes in the joint carti- 


lage, vascularization and ossification-of the car- 
‘tilage, and marginal exostoses. He found it 


evident that functional traumata are the deter- 


mining factors for the origin of juvenile arthritis ' 


deformans. l 
He concludes that there are no fundamental 


- differences between arthritis deformans of the 


adult and juvenile arthritis deformans. Both 


types originate after damage to the articular 


and joint cartilage with subsequent loss of its 
elasticity. This loss of elasticity removes the 
protection that the normal cartilage affords to 


the subchondral bone against functional and 


mechanical influences. The decisive factor for 


the progressive course of both types is the ac- . 


tion of the functional requirements which, act- 


ing as a source of constant Irritation, form the ~ 
basis for the progressive character of the dis- 


ease.—R. S. Bromer. 
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O SAY that the use of lipiodol as an 

aid in the study of pulmonary disease 
has been a tremendous boon to both roent- 
genologist and internist and has greatly in- 
creased the accuracy of roentgen inter- 
pretation is an obvious platitude—but an 
excusable one. Especially has the use of 
this opaque oil been of service in connection 
with the study of bronchiectasis which is 
now revealed in a variety of forms pre- 
viously unsuspected. 

One of the problems upon which light 
has been thrown by this method of in- 
vestigation has to do with the interpreta- 
tion of the so-called triangular basal shad- 
ows occasionally seen in roentgen studies 
of the chest, a subj ect which upon first con- 
tact seems one of minor importance but 
which has been the means of bringing to our 
attention several facts of extreme interest 
not hitherto given much prominence in 
the study of chest pathology. 

Most roentgenologists have been per- 
plexed at one time or another by the pres- 
ence of these shadows and, judging by the 
lack of satisfactory explanation in the liter- 
ature, have failed to arrive at any entirely 
conclusive answer. 

Singer and Graham,” in 1926, called at- 


tention to the condition and identified it 
as an atelectatic lower lobe, a phase of 
bronchiectasis. Their observations were 
verified during the surgical treatment of 
their cases but were not studied by means 
of opaque substances prior to operation to 
any extent. 

Nitsch, in an interesting paper in 1901, 
makes reference to paravertebral triangular 
densities which were almost certainly these 
same triangular areas, though this work 
was not based upon roentgen investiga- 
tions during life. 

Sante? refers to the presence of bronchi- 
ectatic areas in the lower lobe hidden by 
the heart shadow and gives an illustration 
which is a typical example of the lesion 
to which the present paper refers. 

But with these exceptions, English liter- 
ature has been peculiarly silent regarding 
the condition until very recently, and it is 
probable that the finding was usually 
missed or at least misinterpreted by most 
observers. 

Since our attention was first drawn to 
the finding it has been encountered 10 
times in 2,000 consecutive routine chest 
examinations and would thus seem to be of 
sufficient importance to the clinical roent- 


* Read at the Thirty-tchird Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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Fic. 1. Case 229,730. Typical unilateral lesion left 
side; triangular shadow hidden behind the heart. 





Case 229,730. Same case retouched to indi- 


FIG. 2. 
cate more clearly the outline of the shadow de- 
scribed. 
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genologist to justify again directing at- 
tention to it in view of our present methods 
of investigation. 

The term “triangular basal shadow” is a 
fairly accurate descriptive term as the areas 
of increased density are usually more or less 
triangular in outline occupying the angle 
formed by the heart and diaphragm on 
either side of the vertebral shadow. The 
outer border of the areas is a straight or 
slightly curved line extending from above 
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Fic. 3. Case 229,730. Following introduction of 
lipiodol, showing extensive cylindrical bronchi- 


ectasis. 


downward and outward to the diaphragm, 
thus completing the triangle. Many slight 
modifications of this general form are ob- 
viously quite possible and several are pre- 
sented herewith. 

1. Typical Unilateral Shadow (Figs. 1, 2, 
3 and 4). This case shows a very character- 
istic shadow though somewhat difficult of 
demonstration because it is situated behind 
the heart shadow. In the original films there 
is to be seen a very definite area of in- 
creased density behind the heart, the outer 
border of which forms a sharp, well-de- 
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fined line of demarcation enclosing the 
whole cardiophrenic angle. 

Following the injection of lipiodol it 1s 
at once seen that this entire area 1s com- 
posed of atelectatic lung containing numer- 
ous bronchiectatic cavities. Further, it 1s 
apparent that the area of lung involved 
represents the whole of the lower lobe of 
the involved side as may be seen by careful 
study of the distribution of the bronchial 
trunks. 


a 

“hea ies” 
ss 
3 F & 





Fic. 4. Case 229,730. Same film retouched to bring 
out: distribution of entire left lower bronchus to 
involved area; rotation of bronchus downward, 
and expansion of remaining lobe. 


2. Typical Bilateral Shadow (Figs. 5, 6, 
7 and 8). In this case the shadow on the 
right side is sufficiently typical to be de- 
scribed as triangular, while on the left 
it is more irregular in outline, yet conform- 
ing on the whole to such a description. 

Following the injection of lipiodol it is 
again evident that the entire distribution of 
the right lower main bronchial trunk is 
within the involved area on the right side 
and the left lower main bronchus within a 
similar area on the left. 

The conclusion reached by Singer and 
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Hic. 5. Case 253,968. Typical bilateral shadows. 

Graham, therefore, is confirmed that these 
are areas of atelectatic lung in which bron- 
chiectasis is present. Two features of un- 
usual interest are to be seen in these cases. 
The first is the small space which may 





Fic. 6. Case 253,968. Areas retouched. 





Fic. 7. Case 253,968. Following introduction of lip- 
iodol. 


be occupied by an entire lobe of lung when 
collapsed in this manner; the second the de- 
gree of rotation which the bronchi undergo. 

In each case which has been observed 
on the left side the entire area of patho- 
logical density has been covered by the 
heart shadow. In one of these (Figs. 9 and 
10), the shadow is a very small ovoid area 
lying along the side of the spine and is 
almost a perfect roentgen picture of tuber- 
culous abscess complicating Potts’s dis- 
ease of the thoracic vertebrae. The diag- 
nosis is immediately clarified by the use 
of lipiodol but would scarcely be possible 
by any other means. 

On the right side the small space into 
which the lung may collapse is less striking 
but even here the entire lower lobe may be 
contained within the cardiohepatic angle. 

Kerley‘ in a very interesting paper states 
that these areas are all collapsed accessory 
lobes, the lesion being originally a con- 
genital anomaly. 


“Schaffner found a well-developed fourth 


lobe in the right lung in fifteen per cent of 


normal individuals, and a third lobe in the left 


G. E. Richards 


SEPTEMBER, 1933 


lung in a slightly smaller percentage. In no less 
than forty per cent of normal people evidence 
of accessory lobes can be found in a furrow 
running across the lower part of the lower lobes. 
These figures have since been verified by Miiller 
and Graberger.... Without any shadow of 
doubt, we are in a stage of human evolution 
when we are discarding a fourth lobe in the 
right lung and a third lobe in the left lung. The 
remnants of these lobes are a potent factor in 
the development of bronchiectasis.” 


Kerley’s conclusion is that this lesion is 
always associated with such an accessory 
lobe. Whether this conclusion ultimately 
proves to be correct there seems no doubt 
that such lobes are much more common 
than has hitherto been known. 

Rigler and Ericksen” in a paper now in 
process of publication has reviewed the 
literature and kindly allowed me to quote 
from their manuscript. 


“Graberger has recently called attention to 
the roentgenological manifestations of the 
basal median lobe of the lung, an accessory 
lobe occurring on either side, but it was first 
described by Rektorzik in 1861. It is therefore 
sometimes called the inferior accessory lobe of 





Fıc. 8. Case 253,968. Tracing from Figure 7 to illus- 
Fe he GS (an / 
trate distribution of bronchus rotation, etc. 


VoLt. XXX, No. 3 


Rektorzik. It is well known to comparative 
anatomists that, almost without exception, < 
basal lung division, often called the cardiac or 
retrocardiac lobe, occurs on the right side in 
quadrupeds. The human inferior accessory lobe 
appears to develop from this heart lobe of ani- 
mals and is supplied by the heart bronchus. 
When present on the left side it is supplied by 
the medial branch of the second anterior 
bronchus. 

“Schaffner, in 1898, examined 210 human 
lungs post-mortem, and found this lobe to be 
present, partially or entirely formed, on either 
the right or left sides, in 45.7 per cent of the 
lungs. 

“The incidence in the 210 lungs was as 
follows: 

Completely formed, right side, 15 times 
Completely formed, left side, 13 times 
Completely formed, bilateral, 3 times 


Partially formed, right side, 31 times 
Partially formed, left side, 37 times 
Partially formed, bilateral, 15 times.” 


Rotation. The second point of special 
interest in these cases is a natural result 
of the first, viz., the amount of downward 





Hic. 9. Case 259,304. Small ovoid shadows lying close 
to spine simulating in original films tuberculous 
abscess or aneurysm. This is an example of ac- 
cessory lobe. 
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Fic. 10. Case 259,304. Tracing of Figure 9. Bronchus 
comes off low down posteriorly, probably accessory 
lobe. Unverified. 


rotation which the bronchi must undergo 
to permit the collapse of one lobe into so 
small a space and the corresponding ex- 
pansion which must take place in the re- 
maining lung in order to permit it to occupy 
the remaining thoracic space. 

The degree of rotation which takes place 
is very clearly seen by comparing Figure 
11, which is a normal right bronchial tree, 
with Figure 8, one of the cases presented. 
In this particular instance the bronchi have 
rotated downward through 27° and 18° 
respectively. This is no doubt an extreme 
example and would seem to be almost the 
limit of possible rotation, but in all of the 
cases studied this feature has been quite 
striking. 

Equally interesting is the expansion of 
the remaining lung which in each case is 
seen to expand sufficiently to fill the entire 
remaining thoracic space. 

Differential Diagnosis. When one comes 
to carefully analyze the cases in which the 
diagnosis has been established, it would 
seem that a correct diagnosis, even from 
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Fic. 11. Case 241,922. Tracing from normal bron- 
chial tree for comparison with Figure 8 to ilus- 
trate downward rotation which bronchi undergo. 


plain films without the opaque oil, should 
not present great difficulties, although it 1s 
obvious that lipiodol places within our 
hands the means of final demonstration. 
Undoubtedly, the most common error 
in the past has been to consider these 
areas as due to pleural thickening anc as 
they are observed rather infrequently this 
is perhaps a natural error. As soon, how- 
ever, as a group of films showing the shadow 
are studied together this would be imme- 
diately apparent as an error and in the 
future will seldom be made. Equally ap- 
parent is the fact that the shadow 1s not 
adequately explained as an empyema or 
an area of pneumonic consolidation, though 
Rigler quotes a case of pneumonia occur- 
ring in one of the accessory lobes in this 
region. In one of our cases here presented 
(Fig. 9 prior to lipiodol), there might be 
justification for a diagnosis of either Port's 
disease with abscess formation or aneurysm 
of the descending aorta, and in the ab- 
sence of lipiodol it would be difficult, if not 
impossible, to reach a conclusive decision. 
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Kerley describes a case of tuberculosis 
occurring in a right lower accessory lobe, 
and several cases of primary carcinoma in 
such lobes have also been described. Thus 
the differential diagnosis renders the use 
of some opaque medium almost essential. 

Finally, it will be noted that this form of 
atelectasis does not at all resemble in its 
roentgen appearances the massive atelecta- 
sis with which we are more familiar. At 
least in the cases we have had the oppor- 
tunity to study there has been no elevation 
of the diaphragm, no shifting of the medi- 
astinum and the shadow has always been 
comparatively small and confined to the 
paravertebral angle. In this group Figure 
g is considered to be an accessory lobe 
(though this is unverified) while in the 
others the main lower bronchus may be 
traced in its entirety into the involved 
lobe and we have felt convinced that an 
entire lobe, not merely an accessory or 
partial or accessory lobe, was involved in 
the collapse. This has been verified in those 
cases thus far operated upon. 

The pathological physiology underlying 
the condition has been studied by Prof. 
Duncan Graham and Dr. W. P. Warner 
and reported by them in a separate com- 
munication. They have succeeded in pro- 
ducing the condition experimentally by 
obstructing the main bronchus, such ob- 


‘struction, as might have been expected, 
being immediately followed by the de- 


velopment of a typical bronchiectasis. 
The conclusion which one feels justified 


‘in reaching is that the finding of such 


shadows in roentgenograms of the chest 
is pathognomic of atelectasis with bronchi- 
ectasis. Our present opinion is that this 
may occur in accessory lobes as reported 
by Gråberger, Kerley, and others, but that 
it also commonly involves entire lobes of 
the lung and that roentgenologists should 
devote much more care to studies of the 
bases of the lung than they have done in 
the past. Careful reading of the articles 
by Kerley and Rigler and Ericksen 1s rec- 
ommended to those interested in the sub- 
ject. 
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ROENTGENOLOGICAL MANIFESTATIONS OF ALLER- 
GIC PROCESSES IN PULMONARY TUBERCULOSIS* | 


By MAX PINNER, M.D. 
From the Laboratories of the Desert Canatorium and Institute of Research 
TUCSON, ARIZONA | | 


TE subject of this presentation was 
chosen on account of the common ex- 
perience that of all the various phases of 
pulmonary tuberculosis, the acute mani- 
festations are most frequently misinter- 
preted. These acute phases are precisely 
the ones which, for therapeutic reasons, 
should be diagnosed without delay. But 
subjective symptoms, physical and roent- 
genological findings are frequently so un- 
characteristic that the differential diagnosis 
is quite difficult. Another reason for the 
frequent misinterpretation of these acute 
phases is the customary representation of 
pulmonary tuberculosis as a strictly chronic 
disease. The. exquisite chronicity of the 
disease as a whole is so impressive that 
intervening acute phases are readily over- 
looked or interpreted as intercurrent non- 
tuberculous diseases. Only since serial 
roentgenological studies at brief intervals 
have been made, during the last ten or 
fifteen years, has it become known how 
eminently important a rôle is played by 
acute phases. 

Experimental work furnished a proper 
basis for the understanding of acute phe- 
nomena, The unmodified primary infection 
in an animal causes a characteristic slow 
development of specific lesions with a much 
delayed appearance of few clinical symp- 
toms. When, however, the course of re- 
infections is studied, there appear strik- 
ingly acute phenomena, both in regard tc 
anatomical changes and to constitutional 
symptoms. Allergy, the modified reactivity 
of the body caused by a previous infection 
alters profoundly the development of in- 
fection. 

Allergic reactions are well known in ee 
morphological detail, in their causative 
mechanism, in their dependence on dosage 


and virulence of first and second infections, 
on the time interval between these two 
events and on the locus of reinfection. In ex- 
perimental work where these details can be 
strictly controlled, it is-more or less pre- 
dictable whether a given reinfection will 
terminate in a prognostically more or less 
favorable development than an identical 
infection in a normal, non-infected animal. 
Such knowledge has caused an association 
between allergy and immunity which is 
undoubtedly much closer in the interpret- 
ing mind than in reality. 

But without entering further into this 
much discussed theoretical phase, it must 
be apparent at once that all the factors that 
decide the outcome of an allergic phase 
(dosage, virulence, time interval, location) 
are totally uncontrollable and unanalyzable 
in clinical work. Therefore, no parallelism 
can be apparent between the allergic state 
of a patient and his immunity or resistance. 
Empirical observation confirms this the- 
oretical conclusion: neither tuberculin tests 
(i.e. an intentional test for the allergic 
state), nor spontaneous allergic reactions 
permit of any judgment of the patient’s 
immunological condition, or, in other words, 
of the prognosis. 

The morphological characters of allergic 
reactions, pathological, roentgenological, 
and—to a limited extent—clinical, are fairly 
well established. Pathologically, they are 
represented in the lung as quickly develop- 
ing, more or less circumscribed exudative 
foci which are-in all essential respects not 
much different from banal bronchopneu- 
monias. It is not pertinent here to discuss 
the differentiating details; the main fact of 
practical importance is their exudative 
character. The potentialities of their fur- 
ther development are: complete absorption, 


* Read at the Thirty-third Annual Meeting, American Rocntgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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caseation and excavation, and more or 
less complete fibrosis at any stage of the 
d2velopment. Their appearance, their ab- 
sorption and their excavation proceeds at 
times with great speed, a general character- 
istic of allergic reactions. 

Roentgenologically, allergic reactions 
produce focal areas of slight or medium 
density, usually fairly homogeneousin struc- 
ture and with blurred, unsharp outlines 
which gradually fade out toward the nor- 
mal parenchyma. Since such lesions may 
occur under a great variety ‘of circum- 
stances their more detailed characteristics 
cannot,be given here with more precision. 

‘The clinical manifestations, polymor- 
pious to an extreme, will better be men- 
tioned with the later more special ee 
sion. 

- Such. allergic phenomena appear ini 
fair regularity at certain definite stages of 
the disease: (1) at the clinical onset; (2) as 
exacerbations of old foci; (3):at the initia- 
tion. of new foci by bronchogenic spread, 
and (4) as terminal lower lobe pneumonias, 


sc frequently diagnosed ORES non- 


specific pneumonias. 


. (1) Clinical I nception. * The most char- 


acteristic type of onset is the appearance of 


a single area.of infiltration, usually more or. 


less rounded, 2 to 5 cm. in diameter. Its 
localization is most frequent in the periph- 
eral parts of the upper lobe, at the height 
of the second to third ribs; it is: but rarely 
seen in the apex proper. It is, however, not 
rare to find it in the mid-lung field, par- 
ticularly in the apex of the lower lobe. This 


latter localization is often misinterpreted 


as “hilar region,” especially when no stere- 


oscopic films are taken. The localization in 


the true hilar region is extremely rare. 
Basal foci occur and constitute particularly 
difficult differential. diagnostic problems. 
Fhe lesion here: described is the Frihin- 
Jiltrat.of the German literature; but ‘its 
synonym ““infraclavicular infiltration”? 
should, as an.obvious misnomer, disappear 


- = When this paper was presented it was illustrated by lan- 
term slides-of chest rocntgenograms of representative cases. For 
purposes of publication it seemed advisable to omit individual 
casz reports and to emphasize more the general features. . 
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from medical usage. Roentgenologically, 
the etiological diagnosis is almost impos- 
sible. Any banal bronchopneumonia may 
have the identical appearance. Slight den- 
sity and localization in the upper lobes 
speak somewhat in favor of tuberculosis. 
In some cases the roentgenologically 
demonstrable onset is preceded by a long . 
history of symptoms suggestive of tuber- 
culosis, fatigue, loss of weight and mus- 
cular tone, and slight elevations of temper- 
ature. It is still a matter. for speculation 
whether such preceding symptoms are 
caused by an undetectable tuberculous fo- 
cus, or by a non-tuberculous disorder which 
prepared the soil for tuberculosis. In some 
other cases, subjective symptoms are al- 
most or totally absent. The majority of 
patients, however, exhibit a symptoma- 
tology which is characteristic enough, al- 
though totally different from what is still 
taught to be the characteristic syndrome of 
incipient tuberculosis. The onset is sudden, 
though frequently not acute in the sense 
of severe; it.is marked by the symptoms of 
a “heavy cold” or a slight “flu” without 
particular emphasis on respiratory symp-. 
toms. There is a moderate elevation of 
temperature of a few days’ duration, al- 
though slight subfebrile temperatures may. 
continue for a long time. The general well- 
being is not much. disturbed, but the return 
to a completely normal level is unduly de-. 
layed. Altogether the patient with a small 
initial tuberculous bronchopneumonia feels . 
and looks less ill than the patient with a 
comparable. non-tuberculous bronchopneu-: 
monia: This discrepancy between marked 
roentgénological findings and the paucity 
of clinical signs and symptams is probably ` 
the most important differential diagnostic 
point. Similarly, the ‘blood, picture. 1s less 
disturbed in tuberculosis, the total white - 
count hovers usually near or slightly above 
the upper limits of normal, there is no or 
slight neutrophilia, no or slight shift to the 
left, and toxic changes in the leucocytes , 
are almost always absent. The local phys- 
ical signs do not coritribute to-the differ- 
ential diagnosis, although complete absence 


298 Max Pinner 


is more frequent in tuberculosis. The later 


developments are not urder discussion here; 
they may produce roentgenological pictures 
that are practically diagnostic (cavitation, 
fibrosis); but it should be kept in mind that 
rather rapid clearing is no argument against 
the diagnosis of tuberculosis. In the very 
earliest phases, sputum and bacilli may be 
absent, but they may appear durirg the 
period of absorption. 

Another, but much less frequent, type 
of onset is characterized by the sudden ap- 
pearance of a massive, at times lobar, in- 
filtration. These cases are at the onset al- 
most invariably diagnosed as lobar pneu- 
monia roentgenologically; and, indeed, 
there is nothing to differentiate the two 
diseases by the roentgen ray. But these 
patients exhibit still more strikingly the 


discrepancy between anatomical involve- 


ment and symptomatology. This usually 
permits of making the diagnosis before 
tubercle bacilli are found in the sputum, 
ordinarily an early occurrence. It will be 
good to remember that labial herpes is 
excessively rare in uncomplicated tuber- 
culosis. 

A third type of onset, frequently puzzling 
to the roentgenologist, shows many widely 
scattered, fluffy, roundish shadows. They 
are usually ill defined, of slight density and 
homogeneous. Often, the distribution is 
fairly symmetrical and more dense in the 
upper portions. The size of the individual 
shadows may be fatrly uniform or may vary 
greatly. When all shadows are fairly large, 
say I to 3 cm. in diameter, the picture is 
quite similar to the one produced by mul- 
tiple tumor metastases, especially from a 
hypernephroma. When all the shadows are 
small, the picture may simulate pneumo- 
coniosis. The clinical features of such cases 
—most likely due to hematogenous seeding 
—-need a good deal more study. However, 
these patients, too, show at times an ap- 
palling paucity of symptoms compared with 
their extensive involvement. Not infre- 
quently, such patients make a rather unex- 
pected recovery, associated roentgenologi- 
cally by apparently complete clearing, by 


SEPTEMBER, 1933 


fibrosis or by calcification. Unless excava- 
tion develops, the sputum is always scanty 
and tubercle bacilli are rare. (A special 
study of this type of non-miliary hematog- 
enous pulmonary tuberculosis will be pres- 
ented in the near future.) 

The three roentgenological manifesta- 
tions mentioned: isolated infiltrations, mas- 
sive, sometimes lobar infiltrations and mul- 
tiple, probably hematogenous infiltrations, 
account probably for the. vast majority of 
all cases of pulmonary tuberculosis in the 
adult as far as the clinically and’ roent-: 
genologically initial lesion is concerned. 

(2) Exacerbations of Old Foci. Old, more 
or less healed tuberculous foci,. make the 
roentgenological manifestations of more or 
less extensive areas of fibrosis or calcifica- 
tion. There is, however, little doubt that 
anatomical scars of tuberculous foci may 
escape roentgenological detection, either 
by virtue of their location (mediastinal or 
diaphragmatic shadow) or by virtue of 
their size. The radiopacity of fibrotic scars 
may be compensated by circumfocal em- 
physema. Exacerbations of old foci mani- 
fest themselves roentgenologically as fluffy, 
ill-defined shadows surrounding old foci: 
circumfocal infiltrations. They develop 
within the course of a few days, usually ac- 
companied by symptoms and signs similar 
to the ones seen at the clinical onset of the 
disease. These infiltrations may promptly 
absorb. In other cases they are the incep- 
tion of a period of active and. progressive 
disease; and then the infiltrations undergo 
the same progressive changes as do initial 
foci. 

From a standpoint of prevention and 
prognosis it would be important to know 
what type of old foci are more or less likely 
to undergo exacerbations. Nothing very 
definite is known about this question, but 
a few empirical impressions may be men- 
tioned. Exacerbations seem to be quite rare 
around isolated, calcified primary foci 
(Ghon tubercles), especially in adults. They 
are relatively frequent around multiple cal- 
cified foci, the residues of non-miliary hem- 
atogenous pulmonary tuberculosis men- 
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tioned above. The characteristic process is 
the appearance of thin perifocal shadows 
simultaneously around a number or all 
calcified foci present. This is apt to initiate 
rapid progressive destruction with the 
formation of large cavities. Strictly apical 
foci, fibrotic or calctfied, seem to exacerbate 
much less frequently than subapical foci. 
In general, the impression is gained that 
the likelihood of exacerbations decreases 
- with increasing age of the patient. These 
- are a few principles based on roentgeno- 
logical evidence. Needless to say that the 
likelihood of exacerbations depends largely 
cn the clinical status of the patient. 

(3) Bronchogentc Metastases. In the course 
cf an active pulmonary tuberculosis new 
territory is frequently invaded by broncho- 
genic spread. Invasion of previously nor- 
mal parenchyma is, as a rule, manifested 
by an acute infiltrative lesion of the same 
type and of the same potentialities as in- 
itial infiltrative lesions: Since they are added 
to the background of an already existing 
disease they are not infrequently over- 
looked. Their roentgenological’ character- 
i3tics are essentially similar to initial foci; 
aften they are fairly large and may consist 
of coalescing clusters of shadows. In rare 
instances they occur without any associ- 
. ated symptoms; frequently the symptoms, 
when not checked up by roentgen studies, 
are interpreted as a “‘cold.”’- 

(4) Terminal Bronchopneumontias. Prob- 
ebly the most frequent single direct cause 
of death in pulmonary tuberculosis is mas- 
sive bronchogenic spread in the lower parts 
of the lung. This process is frequently diag- 
nosed as non-tuberculous pneumonia. The 
_ roentgenological manifestation of this proc- 
€ss'is a massive infiltrative lesion, usually 
unilateral, at times bilateral. The internal 
structure of the shadow shows often a 
cloud-like unevenness, suggesting multiple 
centers of dense (probably caseous) infil- 
tration surrounded by less opaque exuda- 
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tion. The significance of such a lesion lies. 
in its finality and not in any therapeutic 
consideration. 


SUMMARY AND CONCLUSIONS 


The important landmarks in the pro- 
gression of pulmonary tuberculosis are sig- 
nalized by acute exudative lesions whose 
pathological bases are tuberculous bron- 
chopneumonias. Roentgenologically they 
are manifested by the characteristic shad- 
ows produced by exudative lesions. Their 
appearance should more often than is the 
case today suggest. the diagnosis. of tuber- 
culosis, although these shadows per se are 
not pathognomonic of tuberculosis. In con- 
junction with the clinical and laboratory 
findings the diagnosis is usually made with- 
out much difficulty. But it should be em- 
phasized that without roentgenological 
studies a vast number of such lesions will 
remain undiagnosed and even unsuspected. 

Whenever uninvolved pulmonary tissue 
is invaded by tubercle bacilli the tissue 
responds by acute infiltrative reactions; 
hence their appearance at the clinical onset 
of the disease (in previously infected indi- 
viduals), at new focalizations and at exac- - 
erbations. These allergic reactions contain 
all the potentialities of complete resorp- 
tion, progressive. destruction and healing 
by fibrosis or (in some cases) by calcifica- 
tion. The prognosis at the onset of each 
such reaction must be guarded, but the 
possibility of definitely benign develop- 
ments should not be underrated. Even if 
the final course is progression, the imme- 
diate development is often regressive. This 
explains the apparent paradox that the 
exquisitely chronic course of tuberculosis 
is composed of a series of acute phases.. 
Most of the acute phases are followed by 
periods of retrogression and partial repair; 
and these intervening periods lend to the 
disease its chronic nature. 
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PUBLIC HEALTH AND ‘TUBERCULOSIS* 


By HENRY F. VAUGHAN, Dr.P.H. 
Commissioner of Health 
DETROIT, MICHIGAN 


Yuu have, as roentgen-ray experts, been 

looking at the tuberculosis problem 
from a rather short distance. We wish to 
take you away from that near aspect tem- 
porarily and have you look at.it from the 
broader community viewpoint. 

Your President, Dr. Evans, has indi- 
cated that the roentgen ray is one of the 
most important implements for finding the 
early case of tuberculosis. What is true of 
tuberculosis is equally true of another dis- 
éase which now ranks among the leading 
and most important causes of death, can- 
cer. Although the tuberculosis death rate 
has declined during the last two or three 
decades in a very startling fashion, this 
disease is still one of our most important 
single causes of death. Cancer is rapidly 
nearing the top of the list. There are no two 
diseases in which health departments are 
row more interested and in which the roent- 
genologist plays such an important part. 
At this time with critical financial condi- 
tions confronting all health departments, 
not to mention the physician in private 
practice, there is greater need than ever 
before for cooperation and integration of 
all existing health machinery in each com- 
munity. By health machinery we mean the 
public. which is really the beneficiary of any 
action, the medical: profession, dental pro- 
fession, and the public health agencies, 
whether of an official or non-official charac- 
ter. 

We have had some experience in Detroit 
with such a cooperative plan. during the 
past several years. We’ visualized a situa- 
tion wherein there are some 1,500 practi- 
tioners of meditine and one health depart- 
ment, and it occurred to us that the'1,s00 
physicians could do far more to preésérve 
the public health than could a single health 
department. If we could bring together the 


facilities of these two organizations we 


_could expect great results. 


There is nothing more irritating to the 
average physician than a free clinic oper- 
ated by a health department. So we started 
out, in cooperation with the Wayne County 
Medical Society some six years ago, to do 
away with free clinics and substitute an 
interest on the part of the practicing phy- 
siclan in preventive as well as curative 
medicine. If we could have 1,500: health 
centers in Detroit instead of the few which 
the health department could support, how 
much better it would be for the public. 
Instead of going to free clinics, our people 
would go to the office of one of the co- 
operating physicians for prophylactic serv- 
ices; immunization against diphtheria,.vac- 
cination for smallpox, the annual health 
examination, the early diagnosis of tuber- 
culosis and cancer. There are other diseases 
which are not primarily the concern of the 
health department since they are not com- 
municable, but offer problems in which the 
health department is becoming more and 
more interested because of the high mor- 
tality. 

A program of diphtheria prevention was 
agreed upon as our first. objective. We 
closed all our free immunization clinics. 
There has been no free clinic for diphtheria 
protection for over three years, and yet we 
feel sure that there is no large city in the 
United States which. by actual count has a 
higher percentage of its children protected 
against diphtheria. All the immunizations 
are given in the office of the family physi- 
cian, or the cooperating physician. We have 
an agreement with each individual phy- 
Sician that if on certain days at certain 
hours the parent presents himself with the 
child, the doctor will give a definite service 
for a certain specified fee. The fee was set 


* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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'“ by-the medical society. If the parent comes 

to the office at this hour toxin-antitoxin 
-or toxoid is given for $1.00 a dose. $3.00 for 
three doses, or for nothing if in the phy- 
sician’s Judgment the parent cannot pay. 
- The health department reimburses the phy- 
sician for those who cannot afford to pay, 
at the rate of so¢ per dose, or $1.50 for 
three doses. We also pay $1.00 for the 
Schick test. 

This plan has functioned for three years, 


ard we now have 77 per cent of our school: 
children and 43 per cent of our preschool’ 


children immunized against diphtheria, 
without free clinics. ‘Not a dose of toxin- 
antitoxin has been given by the health de- 
pertment. One of the criticisms of the plan 
has been that of expense. Some health of- 
ficers say that it is too expensive, but let 
me set you at ease in that regard. In no 
year has the whole program, including sums 
paid physicians plus the expenditure for 
tke immunizing agent, equalled the previ- 
ous cost of treating cases of diphtheria in 
our own hospital. The diphtheria death 
rate has been cut in four. During the past 
three years the physicians of Detroit have 
last $60,000.00 because of the reduction in 
the diphtheria death rate. During these 
seme three. years the physicians have been 
paid either by parents or by the Health 
Lepartment $325,000.00 for their services. 
In other words, preventive medicine has 
paid the physician more than curative med- 
icine in the ratio of five to one. The average 
cost of treating a case of diphtheria is 
$35.00. The average cost of prevention is 
$3.00. Therefore, the parent has gained in 


the ratio of more than ten to one. We have, | 


above all things, created an atmosphere, a 
thought of preventive medicine in the of- 
fice of the average medical practitioner, so 
that the doctor is now thinking in terms 
of preventive medicine and not merely in 
terms of curative medicine. 

We have made no particular effort to 
secure vaccination against smallpox other 
taan to encourage it wherever possible. The 
percentage of preschool children vaccinated 
against smallpox has increased from 22 to 
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43. Therg “have been no funds to pay the 


physiciari før. this service. He should be 
paid. We believe it is a basic and important 
principle that a physician should be paid 
for his services. In the past, physicians 
have done~too much for ‘nothing. It is 
largely théeitown fault. You do not find 
the legal profession doing likewise. If a 
man without funds is caught in the toils of 
the law, the court appoints a lawyer and 
the state pays the lawyer; but if a doctor 
takes care of an indigent case the doctor 
usually is not paid. We feel that it is im- 
portant that the physician should be paid 
at least a small honorarium for his service. 

‘Last May, we made a beginning in ap- 
plying the plan of medical participation to 
the control of tuberculosis. The most im- 
portant tools for finding the early case of 


childhood -tuberculosis are the tuberculin 


test and roentgen examination of the chest. 

Year after year we have urged, in our 
annual tuberculosis case finding campaign, 
that parents’ take their children to.the 
family physician. At the same time we have 
had free clinics in public buildings, and tu- 
berculin surveys in the public schools. Last 
spring we decided to follow our other pro- 
gram, and during the months of April and 
May we urged, through a very definite pro- 
gram of education, that the parents také 
their children not to a clinic but to the | 
family physician for a tuberculin test. 
During those two months, 5,000 parents in 
Detroit took their children of school age to 
their family physician for the tuberculin 
test. 

We had ‘built up a group of cooperating 
physicians. We had correlated the work 
with the local roentgen society so that the 
roentgenologists cooperated. We do not 
know, unfortunately, how many roentgen 
examinations were made. Our record sys- 
tem was incomplete. We report these results 
merely as a beginning, as a healthy indica- 
tion that you can educate the public to the 
viewpoint of going to the physician for a 
preventive service in tubérculosis, for a 
tuberculin test, and for a roentgen examina- 
tion. 


302 : Henry F. Vaughan 


We must mention one important part of 
our program, that is, our postgraduate 
course for physicians. When we started our 
diphtheria work we found some physicians 
who did not know the difference between 
toxin-antitoxin and antitoxin. In fact, a 
few gave antitoxin,for immunization. We 
instituted a postgraduate course in com- 
municable diseases. During the first year 
one-third of the membership of the county 
medical society: attended a course of in- 
struction in communicable disease control, 
a course consisting of an hour’s lecture 
given once a week. The interest was grati- 
fying. Last yeara similarcourse in tub2rculo- 
sis case finding was conducted. Itis essential 
that the medical profession be prepared 
before the public 1s prepared. 

We are reminded of an interview with a 
physician who visited the Health Cepart- 


ment and who did not believe in giving anti- 


toxin in the treatment of diphtheria. After 
arguing for some time and offering g series 
of laboratory experiments, we finally in- 
quired in despair, “Where in the world did 
you graduate in medicine?” He said, “It 
might interest you to know that I was a 
student of your father’s at the University 
of Michigan.” We further inquired, “In 
what year did you graduate?” He replied, 
“I graduated in 1890.” 


a 
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The only trouble with this gentleman’ 
was that he graduated two years before 
Roux gave the world antitoxin, and he was 
still practicing the medicine of the vintage 
of 1890. Unfortunately, there are a few 
physicians of that character. 

Those physicians who are wont to at- 
tend medical meetings with regularity will 
cooperate in a program of preventive medi- 
cine, but the physician who must be reached 
is the one who never goes to any medical 
meeting. Consequently, we employed a 
medical coordinator who went around and 
visited such physicians in their own offices 
and prepared them to practice preventive 
medicine. 

We believe that this program of medical — 
participation in public health work 1s ap- 
plicable to tuberculosis control. We would 
never subscribe to a program of drastic 
revolutionary character. We do, however, 
subscribe to a program of education and 
evolution whereby the need for the free 
clinic will be largely minimized. Clinics 
serve a useful purpose as teaching centers 
and as a means of demonstrating the ef- 
ficacy of control procedure. We believe 
that much of the service now rendered. to 
indigent patients in clinics and dispensaries 
-can gradually be transferred to the pre- 
pared physician in his own office. 
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THE VALUE OF THE ROENTGEN RAY IN APPARENTLY 
| | HEALTHY CHILDREN OF SCHOOL AGE* 


By D. S. BRACHMAN, M.D. 


DETROIT, MICHIGAN 


ae case-finding program, as described 
to you by Dr. Vaughan, can be divided 
into two parts: first, the diagnosis of tuber- 
culosis in patients having symptoms, with 
examination of contacts; second, work on a 
large scale on the apparently healthy. Our 
program for case finding is one that deals 
entirely with.the latter group. It is, there- 
fare, supplementary to and not a substi- 
tute for the usual method employed until 
recently. 

Some very interesting facts were elicited 
in a study of 35,000 school children, of 
which 9,000 were of high school age. In one 
of the high schools we found 14 cases of 
adult type tuberculosis, which was I per 
cent of the enrollment. General develop- 
ment was good or fair in all but 4 cases. 
Definite symptoms of disease were found 
in only 3, a fourth student having a “‘cold”’ 
fcr one week only. As to physical signs, in 
only 2 was the evidence of disease definitely 
apparent, while in 2 others there were slight 
sizns ordinarily calling for further investi- 
gation. Another outstanding fact elicited 
was that only one of the 14 students had a 
contact history. Thus, in the previously 
employed program of tuberculosis preven- 
tion only one of the 14 children would have 
been investigated. . 

The findings in this group, as well as 
those in the other schools, were then divided 
according to their various houses or home 
rcoms, as they are often called. It is ac- 
cording to such a classification chiefly that 
contact can be considered, for in all other 
groupings the contact is comparatively 
sl:ght and particularly complicated, there 
being as many as 100 class rooms in one of 
tke schools studied. 

Going further into those 14 cases there 
was one girl, sixteen years of age, who had 
a very markedly advanced lesion in the 


left lung; in fact, the whole lung was tuber- 
culous. She was well nourished and devel- 
oped. She played on two of the school 
teams, and did not have the faintest idea 
there was anvthing the matter with her. In 
her case, of course, the physical exami- 
nation showed very definite pathological 
signs. 

Taking some 24 rooms that were investi- 
gated in these high schools we did not find 
more than 2.1n any home room except the 
one in which this girl was found, and in 
which 7 cases of adult type disease were 
discovered. After careful consideration of 
all factors, we came to the definite conclu- 
sion that one girl gave tuberculosis to at 
least 5 other girls in her home room. In 
other words, we are faced today with defi- 
nite information that in the school-systems 
of the various large cities where large num- 
bers of children congregate day after day, 
we will find a definite source of contact, an 
innocent source, if you like, because not 
more than 3 of those 14 children had any 
idea they were ill and, therefore, they could 
not have taken the proper care of them- 
selves. 

The results of the investigation of the 
35,000 children showed that adult type tu- 
berculosis occurred only occasionally in the 
grade school children. Taking all the high 
school children, however, the general aver- 
age was 0.5 per cent, or one in 200; 4.9 per 
cent had childhood type tuberculosis, and 
I.§ per cent were suspects. 

We suggest where work is being done in 
tuberculosis among the apparently healthy 
children, that the initial program be started 
with the high school age. Though the per- 
centage of adult type in the lower grades is 
very low, the percentage of childhood type 
is rather high, and because the childhood 
type is the potential adult type of high 
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school or later years, it is strongly advis- 
able where finances make it possible that 
all the school enrollment be eae in the 
investigation. 

All the open-air schools in Denoi are 
used for childhood type tuberculosžs. It is 
apparent that in that way the physicians 
and the Department of Health can care- 
fully check up on this group, and as found 
necessary, exclude them from school, 
whereas if they were all excluded a large 
number would be unnecessarily hampered 
and certainly their parents would be 
frightened. - 

All children should be aberi tested 
and the reactors examined roentgenologi- 
cally. We feel definitely satisfied thet in no 
other way is it possible to diagnose all of 
the adult type tuberculosis at its beginning. 
No other method answers the purpose. 
We have found that out very conclusively. 

In closing, I would like to’ suggest one 
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thing. Before you make a final diagnosis 
even where you see a definite childhood type 
and what looks like an infiltration of the 
lung, I suggest that you re-examine the 
child by roentgen ray, 1f the lesion is very 
small, in approximately ten days to two 
weeks, because we have discovered that 
what apparently looks like a definite adult 
type involvement sometimes turns out to 
be a pneumonic process. I am certain all of 
you run intothat but because of the severity 
of the after-treatment following the diag- 
nosis of tuberculosis, we feel it is advisable 
not to take the diagnosis by roentgen ray 
too lightly. In our discussions with the 
physicians and the health workers, we 
always emphasize that the roentgenologist 


-should be given an opportunity to check 


up if necessary; that when he desires to 
check up it is for the interest of the patient 
rather than, as some think, a matter of 


personal gain. 
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‘THE IMPORTANCE OF THE ROENTGEN EXAMI: - 
“NATION IN THE MODERN TREATMENT OF : 
| PULMONARY TUBERCULOSIS” 


By B. H. DOUGLAS, M:D. l : 
Superintendent, William H. Maybury Sanatorium l 
NORTHVILLE, MICHIGAN 


T IS now quite generally recognized that 
the roentgen ray is the most accurate 
means at our command for the diagnosis of 
pulmonary lesions of all sorts and pulmo- 
nary tuberculosis in particular. It may be, 
however, that the place of the roentgen ray 
in following the course of disease and the 
progress of treatment in pulmonary tuber- 
culosis is not so well understood. 

It is not sufficient simply to make a diag- 

nosis of pulmonary tuberculosis, any more 
than it is enough to tell the patient that he 
needs rest, and let diagnosis and treatment 
go at that. Pulmonary tuberculosis must 
be amplified in its diagnosis both upon a 
quantitative and a qualitative basis. To 
explain what is meant: A quantitative di- 
agnosis must indicate the part of the lung 
-involved and the extent of the involvement, 
which may well be put into the terms of the 
usual classification of minimal, moderately 
advanced, far advanced, and childhood 
type. The next step, however, may not be 
so readily apparent, namely, the making of 
a qualitative diagnosis, by which is meant 
a more careful analysis of the type of lesion 
found, as to whether it is exudative, pro- 
ductive, or a mixed lesion with both exu- 
dative and productive elements present. If 
cavities are present, the qualitative diag- 
nosis should include a description not only 
of their size and location, but also their 
type. Pinner has made a very useful classi- 
fication for this purpose which lends itself 
.to practical application. In this classifica- 
tion, there are three types: (1) the small, 
multiple cavities in densely infiltrated par- 
enchyma, frequently referred to as “moth 
eaten,” (2) round or oval, thin-walled cavi- 
ties and (3) irregularly shaped cavities with 
thick walls. 


Such a diagnosis as that just outlined de- 
pends on the roentgen ray and can. be ac- 
curately made only with its aid. Having 
made such a diagnosis, it is possible then to 
determine the proper measures of treat- 
ment to employ, and to follow the.course of 
treatment, noting the success attained and 
whether or not it may be necessary to add 


-other procedures. 


The treatment of pulmonary tuberculosis 
is still based upon the fundamental concept 
that rest to the injured or diseased part is 
the best aid to healing, but whereas a few 
years ago rest in bed was the only means 
generally employed for this purpose, more 
recently collapse therapy has been added. 
to the armamentarium of the phthisio- 
therapist. The addition of this means of 
treatment is the biggest single advance yet 
made in the control of tuberculosis. With 
the aid of collapse therapy it is possible to 
treat the individual case more successfully 
and restore the patient to health. The 
prompt closure of cavities, and resultant 
cutting off of sputum containing tubercle 
bacilli, is a most effective check to the 
spread of the infection in the community. 

Collapse therapy is the general term ap- 
plied to such procedures as paralysis of 
the diaphragm produced by surgery upon 
the phrenic nerve, artificial pneumothorax, 
and thoracoplastic surgery, together with 
several additional procedures less widely 
employed but all depending upon the prin- 
ciple of either temporarily or permanently 
relaxing the lung by lessening the space it 
must occupy. Actual compression of the 
lung is used at times but far more fre- 
quently simple relaxation, by allowing col- 
lapse of the expanded lung, without com- 


` pression, is employed. Any procedure pro- 
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ducing either simple relaxation. or- actual 
compression comes under the general head- 
ing of collapse therapy. 

Minimal pulmonary tuberculosis, with- 
out some evidence of cavity formation pres- 
ent in the lung, does not account for a very 
large number of cases among all those pre- 
senting themselves for treatment. While it 
is most desirable to discover the presence of 
pulmonary tuberculosis before cavitation 
has occurred, still the fact remains that 
most patients when discovered to have the 
disease, do have evidence of cavity forma- 
tion, | 

It is not necessary to point out, other 
than to mention, that the presence of cavity 
in the lung is of grave significance. Graef 
in 1921 made the statement that the pres- 
ence of cavity in pulmonary tuberculosis 
sounded the death-knell of the bearer. In 
the main, this is a pronouncement open to 
little question. However, if cavities can be 
closed, it is‘now known that recovery can 
be made in a large number of cases. Col- 
lapse therapy offers such a means of. con- 
trolling the cavity and saving the patient. 

Another factor that is not often con- 
sidered is that’cavity formation is not a 
late manifestation, but occurs early in the 
disease—indeed it may be said to be an 
acute process. It has been found, for in- 
stance, in a study at the William H. May- 
bury Sanatorium, that in a group of 119 
patients who had an acute onset of their 
disease and in whom the symptoms had 
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been present for six months or less, there 
were 86, or 72.2 per cent, who had evidence 
of cavity formation. 

It was. further noted that in similar 
groups of longer duration, where the onset 
was acute, the percentage of cavity-bearers 
did not increase, but remained essentially 
the same, regardless of duration of the dis- 
ease when first seen. (A table from this 


study will more clearly illustrate this point.) 


It is true that cavities do heal sponta- 
neously under a simple bed rest regimen, but 
itis also true that this favorable outcome is 
so unusual as to be remarkable. In fact, 
it is recognized by most of those who have 
studied tuberculosis carefully that most 
cavities show little tendency to close spon- 
taneously. On the other hand, the addition 
of collapse therapy will close many cavities 
promptly, and start others on a slow but 
steady progress toward closure. The fact 
that it can be demonstrated that cavities 
will close promptly after collapse measures 
are employed is in itself sufficient reason 
for employing these procedures promptly, 
without taking the risk of the cavity be- 
coming larger and more serious because of 
older and more rigid walls. 

Realizing, then, the seriousness of cavita- 
tion and the rapidity with which cavities 
may form, there need be no other argument 
brought out for the prompt institution of 
collapse therapy for the control of this 
menace to the patient. 

It has repeatedly been shown that physi- 
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No. Per cent Per cent 
6 months and less 86 72.9 31 - 38.7 
More than 6 mo. to 2 yr. 93 70.0 45 64.4 
More than 2 to § yr. 26 68.4 27 48.7 
More than 5 yr. 19 76.0 15 
Total 224 70.8 
Average duration of symptoms 1.63 years 
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cal examination of the chest will not give 
the information desired, and that only by 
roentgen examination can the lesion be 
accurately enough visualized to be the basis 
for establishing proper collapse measures. 
Again, serial roentgenograms taken at suit- 
able intervals will determine the effective- 
ness of the treatment instituted and whether 
any additional procedure is needed to pro- 
duce the proper collapse. If, for instance, 
it is found that there is a recent exudative 
lesion with multiple small cavities present, 
and limited to less than moderately ad- 
vanced extent in one lung, a phrenicectomy 
may give sufficient collapse to bring about 
healing. If closure of the cavities and nega- 
tive sputum do not result promptly—say 
in three to four months—which condition, 
of course, can be determined only by taking 
a roentgenogram, it will be necessary to add 
pneumothorax to bring about more com- 
plete collapse. Itis always well to corrobo- 
rate the completeness of the collapse by the 
absence of tubercle bacilli in the sputum 
fcr, if the roentgenogram indicates no cav- 
ity and the sputum is negative for tubercle 
bacilli after careful search, the evidence is 
well established that closure has occurred. 

Artificial pneumothorax, to be success- 
fully carried out, must be carefully fol- 
lewed with suitable visualization. A film 
should be taken every two or three months: 
Furthermore, it is most advisable to use 
the roentgenoscope before and after each 
refill, which will make for greater safety 
and will acquaint the operator at all times 
with just how satisfactory the collapse is, 
whether fluid has formed, the space is be- 
ing lost, or if adhesions may be defeating a 
successful result. | 

The cotirse of pneumothorax treatment 
must be watched most carefully, for, in 
addition to those complications already 
mentioned, shifting mediastinum and the 
effects of various pressures on the degree 
o: collapse must be observed. By careful 
roentgen examination it can be determined 
whether adhesions, when present, should 
be cut to bring about better collapse. It 
will also be necessary to determine the 
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adhesions that it may be possible to cut, 
and from their size to judge how best to 
cut them: by the Jacobeus- method of 
cautery, with thoracoscopic: observation; 
or the direct observation method of O’Brien, 
in which clamping and cutting is done 
through a small incision in the costal peri- 
osteum after resecting a small portion of 
rib. These and other modifications of pneu- 
mothorax must be undertaken only. after 
most careful visualization with the roentgen 
film and the fluoroscope. 

It would be impossible to carry on such 
treatment satisfactorily without the ajd of 
the roentgen ray. It is true that artificial 
pneumothorax was employed as a thera- 
peutic measure in pulmonary tuberculosis 
before visualization by the roentgen ray 
came into use but, while there were some 
striking results, the inability of the oper- 
ator to know with any exactness the state 
of the lungs, resulted in this form of treat- 
ment being little used and even abandoned 
for several years. Murphy and Tice used 
artificial pneumothorax in Chicago in the 
’g0’s but gave it up even though they felt 
its was a valuable measure. With the wide- 
spread use of the roentgen ray which has 
taken place in more recent years, pneumo- 
thorax has come into its true place as a 
most valuable aid in producing arrest in 


“pulmonary tuberculosis. 


The roentgen ray is important in decide 
ing upon various thoracoplasty procedures, 
to learn as exactly as possible the condition 
of the lung to be collapsed in order to 
determine the amount of surgery to employ. 
It is also necessary to know the condition 
and functioning capacity of the better lung 
as deduced from the roentgenogram. 

It must be readily apparent that to 
attempt to follow the course of treatment 
with any form of therapy in pulmonary 
tuberculosis by physical examination, with- 
out the roentgen ray, would be out of the 
question. The better understanding of the 
nature of pulmonary tuberculosis, and the 
ability te visualize the lesions and what may 
happen to them under treatment, made 
possible by roentgenology, has allowed the 
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use of collapse therapy: Indeed ‘the roent- 
gen ray has made collapse therapy possible 
and, instead of the cavity being the death- 
knell of its bearer, many are saved by 
prompt application of one or more of the 
collapse measures available. 

This symposium surely will maks clear 
the fact that collapse therapy is the biggest 
advance yet made in the treatment of 
pulmonary tuberculosis, and it is readily 
apparent that its success is based on zareful 
use of the roentgen ray both for complete 
diagnosis and the check on results o-tained 
during the course of treatment. 
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SUMMARYS. 


1. The roentgen examination provides 
the information for a quantitative and 
qualitative diagnosis in pulmonary tuber- 
culosis. | 

2. The cavity in tuberculosis signifies a 
most serious prognosis. 

3. Collapse therapy will serve to close 
many cavities and thereby convert a grave 
prognosis into a favorable one. 

4. The proper application of collapse 
therapy depends upon accurate visualiza- 
tion by means of the roentgen examination. 
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ARTIFICAL PNEUMOTHORAX IN A GROUP OF CASES 
OF PULMONARY TUBERCULOSIS FORMERLY 
LOOKED UPON AS HOPELESS* 


By RICHARD MORGAN, M.D. 


DETROIT, MICHIGAN 


N EXTENSIVE literature dealing with 
artificial pneumothorax has accumu- 
lated in the past few years. The use of the 
method in the treatment of pulmonary tu- 
berculosis long ago ceased to be in any way 
experimental and is today accepted, as Rist 
of Paris, has stated, as the greatest advance 
in the treatment of tuberculosis since the 
advent of the so-called rest cure. Much has 
been written concerning the technique of 
the procedure. It will be unnecessary to 
mention that in this paper. The indications 
for instituting a pneumothorax would make 
a long chapter and cannot be covered here. 
The chief purpose of this paper is to 
briefly point out its applicability in quite a 
large group of cases in the past generally 
looked upon as hopeless and for whom no 
treatment other than prolonged and gen- 
erally futile bed rest was prescribed. 

Most of these cases are moderately or far 
advanced with disease predominantly in 
one lung; cavity or cavities are recognized 
in the lesion and have been responsible for 
bronchogenic spreads into the opposite 
lung, where already there may be evidence 
of excavation. Are we to deny this large 
group a chance of recovery, or at least 
marked improvement? We know full well 
the fate of most patients who have pro- 
gressed to the stage of cavity formation— 
continuously positive sputum with result- 
ing bronchogenic spread of disease into the 
formerly uninvolved lung. 

Our experience in the treatment of this 
general class has been so encouraging that 
we have come to feel that most of them 
should be given a chance through some 
form of collapse therapy. 

We may do a pneumothorax on the most 
advanced side, watching the lesion in the 
opposite lung with an idea of instituting 


treatment promptly if needed; often we 
will note a prompt and favorable clearing 
of the lesion in the contralateral lung which 
continues to the point of satisfactory fibro- 
sis of the lesion. If the lesion appears to 
progress a pneumothorax may be begun at 
once, or if the lesion is not too advanced a 
temporary paralysis of the diaphragm on 
that side may be produced, holding pneu- 
mothorax in reserve for further chance to 
observe the behavior of the disease. It will 
happen in some cases that a quite definite 
cavity in the contralateral lung will be seen 
to close soon after instituting a collapse on 
the opposite side. 

We were for many years warned about 
establishing a collapse where a lesion could 
be recognized in the contralateral lung. We 
took it for granted that the contralateral 
lung would suffer from the added work 1m- 
posed upon it while the diseased lung was 
under collapse treatment. Gradually as we 
have attempted treatment in cases which 
were bilateral we have been impressed by 
the manner in which lesions in the oppo- 
site lung cleared under treatment of the 
more involved side. We were inclined years 
ago to ascribe this to the general improve- 
ment in the condition of the patient 
brought about by closing up the badly dis- 
eased lung. Today we are inclined to a very 
different explanation. It 1s not the occa- 
sional case that demonstrates a clearing of 
the lesion in the contralateral lung. In our 
experience it is seen to result in the large 
majority of them. The result is that a 
formerly hopeless group are now being 
offered treatment which was in years past 
denied them. 

Confronted with bilateral disease we 
have two chief factors to consider. First, is 
there enough normal lung tissue to warrant 
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Fic. 1. Case 1. Adult male, aged forty, admitted with 
moderately severe hemoptysis of two weeks’ dura- 
tion, bleeding from left lung; controlled by pneu- 
mothorax. 


establishing a bilateral pneumothorax? Sec- 
ond, 1s our patient so ill that he is unlikely 
to benefit by treatment? A bilateral case 
running fever, exceedingly toxic and suffer- 
ing from complicating enteritis or laryn- 
gitis, or both, is not likely to respond favor- 
ably. Is there noticeable shortness of 
breath, dyspnea, emphysema? If so, treat- 
ment will probably aggravate rather than 
improve these symptoms. Exceptions even 
to this could be illustrated. However, if 
there be sufficient normal lung to enable 
the patient to carry on, and if he has 
demonstrated that his disease 1s being held 
in check 1n some degree, we can ofter him 
collapse therapy. If the lesion on one side is 
advanced and on the other of moderate ex- 
tent and without clear cut or large cavity, 
we feel that we can collapse the more ad- 
vanced side, watching the progress or retro- 
gression of the lession in the less involved 
lung. At any time if conditions warrant we 
must be ready to institute treatment on the 
opposite side. 

The most reasonable explanation of the 
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favorable effect of collapse treatment noted 
to take place in the contralateral lung is the 
lessening of that half of the thorax as a 
result of a shifting mediastinum. We have 
seen this happen in a few cases to a sur- 
prising extent early in treatment, bringing 
about so much relaxation of the contra- 
lateral lung that the lesion here was mark- 
edly favorably influenced in the first few 
weeks of treatment. 

If there is not much choice in the two 
sides in respect to extent of lesion, degree 
of cavitation, etc., it will usually be de- 
cided to begin a bilateral collapse at once. 
More times than not one lung is much 
more involved than the other, and in such a 
case we are apt to begin our collapse on the 
more advanced side, withholding treat- 
ment of the contralateral Jung for a month 
or so to note whether the improvement in 
this lung will be sufficient to obviate the 
necessity of a pneumothorax on this side. 

We may have a patient with bilateral 
disease who is bleeding from a more recent 
spreading lesion opposite from the old 





Fic. 2. Case 1. Showing complete control of lesions 
in both lungs with closure of large cavity in right 
apex from which there had been a spread of the 
disease into left lung. 
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fibrocavernous involvement. In such a case 
we may be obliged to control the acute 
symptoms, particularly the hemoptysis, by 
collapse of this lung. At a later date we can 
then direct treatment to the old excavated 
lesion in the opposite lung (see Figs. 1 and 
2). We have examples of the benefit of this 
plan of procedure. 

It seems quite proper to mention in this 
paver a very necessary part of the manage- 
ment of many pneumothorax cases; namely 
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Fic. 3. Case 11. Middle aged male, with history of 
disease for several years, old fibrotic lesion in right 
apex, with more recent disease in middle of left 
lung with large cavity; positive sputum. 


the adding of a phrenicectomy to assist in 
the closure of the cavity. Early in some 
cases, especially if there is a history of re- 
cent hemoptysis, we will note that as we 
proceed with collapse of the lung we will 
tend to promote hemoptysis. We have 
thought that the explanation was a pull on 
adhesions tending to hold open rather than 
close a cavity. 

In several cases the hemoptysis occurred 
promptly after each treatment, and the 
addition of paralysis of the diaphragm on 
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Fic. 4. Case 11. Same case after closure of cavity by 
means of artificial pneumothorax. Phrenic paraly- 
sis. Sputum negative for past two years. 


the treated side served to relax the adhe- 
sions to a degree permitting of suitable 
splinting of the bleeding area. 

In a satisfactory collapse it is expected 
that the sputum will become negative; a 





Fig. 5. Case ui. Young adult, married female, with 
large cavity in left upper lobe; positive sputum. 
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Fic. 6. Case 111. Same case with very complete col- 
lapse of the lung but cavity still held open ard re- 
sisting high positive pressures. 


persistently positive sputum seems reason- 


able evidence of incomplete closure of 


cavity. The great majority of our pneumo- 





Fic. 7. Case 11. Same case approximately two 
months after phrenicectomy was added. Cavity 
closed. 
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thorax cases exhibit a negative sputum 
within three or four months of the be- 
ginning of treatment. If they do not, it is 
usually because of adhesions holding cavi- 
ties open, and in such cases we do not hesi- 
tate to add a phrenicectomy. The result in 
many of these is most gratifying and seems 
sufficient evidence in favor of procedure. 

Should we fail to accomplish sufficient 
relaxation of the adhesions which are pre- 
venting proper collapse there is still more 
that we can offer the patient. We may by 





Fic. 8. Case 111. After five years of treatment; re- 
expanded; no cavity; no sputum. Patient has gone 
through normal pregnancy during treatment. 


either the so-called closed or the open 
method cauterize the pleural adhesions and 
thereby permit the cavity to close. 

The methods mentioned in this brief 
paper are applicable to either unilateral or 
bilateral cases and will be dictated by the 
peculiar situations as they arise. 

It may be necessary to abandon a pneu- 
mothorax on one side and permit this lung 
to re-expand with the protection aftorded 
by a phrenicectomy. We may at any time 
in a previously unilateral case be obliged to 
begin artificial pneumothorax on the oppo- 
site side if a spread occurs in this lung. It 
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may be required that we aspirate fluid, 
perhaps repeatedly from one or both sides, 
but we should not be too easily discouraged 
because of these necessities. 

We have one most interesting case, that 
of a young girl who came to us with an 
abandoned pneumothorax on the right side 
(see Figs. 9, 10 and 11). The pleural cavity 
here was almost completely filled by a clear, 
sterile fluid, but in the opposite lung had oc- 
curred a severe spread throughout the upper 
third or one-half with evidence of cavity 





Fic. 9. Case 1v. School girl, aged sixteen, admitted 
with pneumothorax on right, fluid requiring fre- 
quent aspiration. Recent excavating disease on the 
left; considered a hopeless case. 


developing. At first it was felt that the out- 
look was too hopeless to warrant further 
collapse therapy, but with the advent of 
streaked sputum we determined to do 
something. We repeatedly aspirated the 
fluid on the treated side in order that this 
lung might re-expand and function should 
the emergency of real hemoptysis arise in 
the contralateral lung. As the lung re- 
expanded its appearance was reasonably 
satisfactory, and fortunately so, for soon 
serious bleeding took place in the opposite 
lung requiring pneumothorax for control. 
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FIG. 10. Case 1v. Same case after repeated with- 
drawal of fluid from the right to permit re-expan- 
sion of lung in order that a pneumothorax might 
be established on the opposite side. Collapse is 
limited by adhesions and cavity still open. 





ic. 11. Case 1v. Same case within forty-eight hours 
after extrapleural pneumolysis. Cavity closed. 
Cough and sputum completely eliminated. 
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The collapse here was continued after the 
emergency had passed, but was soon com- 
plicated by large amounts of fluid requiring 
repeated aspiration. The fluid finally ceased 
recurring, but we were confronted by sev- 
eral adhesions which prevented closure of a 
rather large cavity. The sputum continued 
to be positive, and therefore a phrenicec- 
tomy was added in the hope that this would 
effect closure. Failing in this we decided to 
sever the adhesions by cauterization and 
almost at once found the cavity practically 
closed. Four days after operation the pa- 
tient stopped coughing and raising sputum. 

It 1s cases of this sort that encourage us 
to do something rather than assign these pa- 
tients to the uncertainty of bed rest alone. 
If nothing is done they are in most cases 
doomed to suffer an early death. If we at- 
tempt treatment we will probably bring 
about a fair recovery in a surprising num- 
ber of otherwise hopeless cases. 
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We recognize the additional hazards im- 
posed by bilateral therapy but feel that 
they are outweighed by the hazards of the 
disease itself. A spontaneous pneumothorax 
superimposed upon a therapeutic collapse 
may be so severe as to cause death. This 
has been reported in a few instances. Fluid 
may complicate one or both sides, but as a 
rule can be handled without difficulty. The 
cardiac efficiency must be carefully watched 
and dyspnea given our serious attention. 
In a patient already dyspneic, it 1s doubt- 
ful whether we should even begin bilateral 
collapse. These cases require most pains- 
taking observation, and yet a large num- 
ber will reward us for such effort on their 
behalf. It seems better to offer many of 
these patients active treatment rather than 
to subject them to months and months, or 
perhaps years, of progressing invalidism 
finally terminating, as it will in most, with 
death. 
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COLLAPSE THERAPY IN EARLY MINIMAL LESIONS 
OF PULMONARY TUBERCULOSIS" 


By E. J. O'BRIEN, M.D. 


DETROIT, MICHIGAN 


SP HERE could be no place more ap- 

propriate for a treatise on the surgical 
treatment of pulmonary tuberculosis than 
a meeting of roentgenologists since it is 
almost entirely upon roentgenological find- 
ings that collapse therapy is based. Symp- 
tomology, laboratory work, and occasion- 
ally the stethoscope, are essential adjuncts, 
but as the successful treatment of this dis- 
ease depends, to a large extent, on the de- 
tection of early, minimal lesions, as well as 
on the knowledge of the extent and char- 
acter of all lesions, we must look to the 
roentgen ray for our information. No other 
method of examination will give the neces- 
sary data upon which to base intelligent 
treatment. 

Sampson and Brown state that, in early 
minimal lesions, the stethoscope, in their 
hands, failed to detect pathology in about 
40 per cent of patients, while roentgen ex- 
amination finds almost 100 per cent. There- 
fore, if we wait until stethoscopic exami- 
nation reveals to us that pulmonary disease 
is present, a large percentage of our pa- 
tients will be in the moderately or far ad- 
vanced groups before treatment is insti- 
tuted. Also, without the assistance of the 
roentgen ray the character of the lesions, 
the size of the cavities, and other necessary 
information will not be available. 

I have for years advocated some form of 
collapse therapy in almost all patients with 
pulmonary tuberculosis as soon as active 
disease is discovered unless, of course, there 
are contraindications to its use. There can 
be only two exceptions to this rule, the 
one being those patients who have such 
early, minimal lesions that are improving 
or that may be expected to improve under 
bed rest alone; the other is that group in 
which the disease is so far advanced and 
extensive that the procedures may appear 
to be futile. 





Today, almost everyone who has kept 
abreast of the startling advances made in 
the surgical treatment of pulmonary tuber- 
culosis agrees that collapse therapy should 
be resorted to, when possible, in all those 
patients in whom, after a variable length 
of time, it appears that the disease will not 
be controlled by the negative form of treat- 
ment consisting of bed rest, hygienic, and 
dietetic measures alone. There is still, how- 
ever, much disagreement as to the advis- 
ability of instituting active surgical treat- 
ment in early, minimal lesions as soon as 
they are discovered. It is with this question 
that my paper will deal. 

In this group of patients, we have three 
problems to consider: (1) Will the individ- 
ual, unaided by some form of collapse ther- 
apy, be certain of complete and permanent 
healing? (2) Will the addition of collapse 
therapy make healing more certain, and 
accomplish it in a shorter period of time? 
(3) Will the addition of this treatment be 
detrimental to the patient now or in the 
future? 

The answer to the first two questions 
should be obvious. No patient is certain of 
overcoming pulmonary tuberculosis regard- 
less of the extent of the disease or the 
method of treatment. In almost all cases, 
if the patient does become well, it will be 
principally because of the rest afforded the 
lesion. The wonder is that anyone ever re- 
covers from this disease unaided by some 
form of surgical treatment. The constant, 
interminable motions of respiration cer- 
tainly do not tend to afford rest sufficient 
to allow healing. There is, moreover, no 
natural tendency for cavities to heal. The 
lung is normally under tension, and is 
stretched to fill the thoracic cage. Each 
inspiration tends to stretch it still farther 
which action pulls the cavity walls farther 
apart, and retards healing. 


* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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The application of any form of collapse 
therapy is made in the attempt to overcome 
these untoward actions by reducing the 
size of the thoracic cage, or the space in 
which the lung moves, in order to allow 
sufficient relaxation of the stretched lung 
to cause approximation of cavity walls, and 
enough restriction of motion to allow heal- 
ing. The various procedures accomplish 
this to varying degrees, and do so, of 
course, regardless of the extent of the e- 
sion, and must, therefore, facilitate healing 
in a shorter time in minimal as well as an 
advanced lesions. 

We know that as long as cavities remæn 
open, and sputum continues to be positive 
for tubercle bacilli, the patient ts a menace 
to himself and all others with whom he 
comes in contact. These conditions, thers- 
fore, should both be eliminated as rapid y 
as possible. 

What, then, is the excuse for withholdirg 
this form of treatment? In this group, tke 
only argument advanced is that some p4- 
tients became well before it was used— 
surely a slender thread upon which to cling. 
That some few did survive can be of but 
little interest to the thousands of relatives 
of those who did not recover, and to those 
who contracted the disease themselves be- 
cause of needless and protracted exposur2 
to the survivors. 

Of what value are the tireless efforts of 
health authorities and others to induce pa- 
tients to be examined frequently in orde” 
that their disease may be detected early 
if we fail to employ all the measures at our 
command to overcome this disease, wher 
it is found, in the shortest possible time’ 
This element of time is of serious impor- 
tance both to the individual and to the 
community. In our present economic con- 
dition, neither the patient nor local anc 
state agencies are financially able or willing 
to pay for expensive hospitalization longer 
then is necessary. Moreover, it is our duty 
always to get patients well as quickly as 
possible in order that they may return to 


the community and their families and again 


become self-supporting. 
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It is impossible to judge accurately the 
fate of patients with early, minimal le- 
sions under the old regimen of treatment. 
During the early years of sanatorium care, 
before the use of the roentgen ray, no 
accurate diagnosis as to the extent of the 
lesions could be made, and it is probable 
that few patients in this class applied for 
treatment. The results of treatment also 
were verified by stethoscopic examination 
which makes this information of little 
value. A careful search of the literature 
fails to reveal any figures of real signifi- 
cance. 

Probably one of the most interesting 
surveys on the results of bed rest treat- 
ment alone is that made recently by Dr. 
Ray Morgan of Westtield State Sanato- 
rium in Massachusetts. He has made a care- 
ful check of all the children under the age 
of twenty-one who have undergone treat- 
ment at that institution. Of 200 patients 
treated between the years 1910 and 1920, 
-> died under treatment, 123 were dis- 
charged and, of this number, 78 are now 
dead, making the total number of deaths 
iss. In another group of 198 patients 
treated between the years 1920 to 1927, 62 
have died. In this group, there were 49 pa- 
tients with cavitation, and of this number, 
45 have died, and 4 are living, one of whom 
is in fair condition. 

Zacks of Boston reports a group of 110 
children whose lesions were discovered 
through routine school examination. After 
four and one-half years of treatment, 25 
per cent were dead, 50 per cent were pro- 
gressive, and the remainder were station- 
ary or missing. 

Barnes of Wallum Lake has published a 
survey of over 1,400 patients who have 
been treated at his sanatorium for cavita- 
tion and sputum positive for tubercle ba- 
cilli. Of his patients 95.4 per cent were dead 
within five years. None of the patients 
referred to in these surveys received the 
assistance of collapse therapy. Surely this 
ig not a very heartening report for those 
who still refrain from the early employ- 
ment of surgical treatment. 
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In contrast to these figures, we may cite 
the survey made recently at the William 
H. Maybury Sanatorium at Northville, 
Michigan. In the year 1927 when collapse 
therapy was first begun at that institution, 
their mortality rate was 25.8 per cent. Dur- 
ing the year 1931, under the influence of 
early case findings and collapse therapy, 
the mortality rate had decreased to 10 per 
cent. At the same institution, those dis- 
charged as apparently arrested in 1927 
were only 8.1 per cent while in 1931, the 
number so discharged had reached the 
startling figure of 34.1 per cent. It must 
also be remembered that in their figures of 
the last few years, there necessarily were 
included many of the old, chronic invalids 
who had been carried over, and also many 
patients who could have been discharged 
as arrested, but who were kept at the in- 
stitution because of economic conditions 
since they had neither homes nor work to 
which to go. 

In the year 1930 at the same institution, 
a comparison was attempted between pa- 
tients treated with bed rest alone and those 
who received the assistance of phrenicect- 
omy. In the cases compared, the extent and 
character of the disease were as nearly 
alike as was possible to determine. It was 
found that in those patients who received 
bed rest alone, cavities closed in 14 per 
cent, and decreased in size in 25 per cent 
of cases. Cavities increased in size, how- 
ever, under this form of treatment, in 61 
per cent, and cavities which had closed re- 
opened in 42 per cent. In none of these 
patients did the sputum become negative. 
In that group in which only the assistance 
allowed by phrenicectomy was given, the 
cavities closed in 49 per cent, and decreased 
in size in 35 per cent. Cavities increased in 
size in only 7 per cent, while none of the 
cavities which had closed reopened. In 45.8 
per cent of these patients, the sputum 
which had previously been positive for 
tubercle bacill1 became negative in 45.8 
per cent. 

In 1930, I published a paper on the re- 
sults of phrenicectomy in 500 patients, and 
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reported that 52.2 per cent of those pa- 
tients who had sputum positive for tubercle 
bacilli before operation became negative 
following it. In this series, those patients 
with minimal disease and only moth-eaten 
cavities obtained this result in go per cent. 
Phrenicectomy is the simplest form of col- 
lapse therapy, and also is the least effec- 
tive, but such figures show the efficacy of 
even this small amount of assistance to 
nature’s attempt at healing. The results 
following the use of artificial pneumothorax 
therapy, which gives the greatest amount 
of assistance to these patients, 1s, of course, 
still more startling. 

With those who argue that it is better to 
get well without these procedures, if pos- 
sible, one could not disagree were it not for 
the insurmountable fact that, with our 
present knowledge of this disease, we are 
unable to determine whether or not the 
patient can overcome it without this as- 
sistance. If we make the experiment, many 
patients who cannot will certainly be lost 
in the hope that some few may be able to 
do so. Also the majority of those in whom 
the disease becomes arrested without this 
aid, require it anyway to maintain the 
healing. 

It is sometimes said that as long as a 
patient is under treatment at an institu- 
tion the lesion can be watched, and if it is 
not healing favorably, these procedures 
may then be applied. In theory, this at- 
titude might seem sound, but practically, 
itis not. The frequent check-ups are often 
overlooked, or for financial reasons, it is 
dificult to have roentgenograms taken as 
frequently as necessary. In the meantime, 
the patient’s lesion may become very much 
more extensive before it 1s re-examined. I 
have seen minimal, soft lesions spread and 
break down into cavities 4 or § cm. in size 
in a few weeks. Those who advocate watch- 
ful waiting also fail to take into consider- 
ation that many of these patients leave the 
sanatorium early, and because proper pro- 
tection has not been given to their lesions, 
they rapidly become worse under careless 
living. The fact should also be remembered 
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that almost all of that large group of pa- 
tients who present themselves for treat- 
ment in the far advanced and hopeless 
stage have passed, at some time or other, 
through the stage when their disease was 
minimal, and could have been controlled 
by simple measures. 

So while it might be possible in some 
small sanatoria under ideal conditions, to 
make such frequent examinations with the 
roentgen ray that very early lesions could 
be watched safely for a short time without 
collapse therapy, such instances would be 
few, and the principle is a dangerous one. 
The vast majority of patients are cared far 
in homes and in large public institutions 
where such careful, frequent examinations 
cannot be made, and these principles might 
prove disastrous to many patients whe 
might otherwise be saved. 

Many physicians are still waiting for 
more statistics on the percentage of pa- 
tients whose disease has become arrested 
after the use of phrenicectomy or other 
procedures before instituting them them- 
selves. These additional figures may be of 
some value, but they are entirely unneces- 
sary. We know now, without any need of 
further statistics, that a phrenicectomy ac- 
complishes a certain, definite end. It will 

cause a minimal amount of reduction in 
lung volume, assist cavities in closing, and 


add to the necessary rest. If this amount of 


assistance seems sufficient to cause healing 
in a given lesion, then it is the procedure 
indicated, and the lesion must be benefited 
by it to that extent. If the lesion is more 
extensive, and requires a greater amount 
of collapse and rest, artificial pneumothorax 
is indicated, and again the lesion must be 
benefited proportionately to the assistance. 

It is not to be expected that all patients 
can overcome the disease regardless of the 
method used, but the results of these pro- 
cedures will be almost in direct proportion 
to the intelligence with which they are 
applied. In the group of patients with min- 
imal lesions, we may expect recovery, with 
the proper use of collapse therapy, in al- 
most 100 per cent. With phrenicectomy 
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alone, we reported, as stated above, that 
we obtained this result in moth-eaten cavi- 
ties In gO per cent. 

We wish always to assist the patient to 
become well with the least sacrifice pos- 
sible, and therefore apply the procedure 
that seems the least burdensome, and at 
the same time sufficiently effective. We 
know that the ceaseless motion of respira- 
tion retards and prevents healing, and this 
must be overcome in varying degrees, ac- 
cording to the extent of the lesion. One 


should start with the procedure that seems 


most applicable to the lesion. If this does 
not, in a very short time, appear to be 
sufficient, more drastic measures should be 
added. Cavities must be closed as soon as 
is possible with safety, and all statistics 
will vary according to the proper recogni- 
tion of this rule. If one waits until the dis- 
ease has advanced beyond the help of a 
phrenicectomy, the results of this opera- 
tion in his hands will be negligible. This is, 
of course, true of all procedures. 

It would be better to treat all patients 
with artificial pneumothorax if it were not 
for the fact that phrenicectomy is a simpler 
procedure, and accomplishes the desired 
result in many patients. If, in any patient, 
the desired result is not obtained promptly, 
pneumothorax should immediately be 
started. If this 1s done, the patient will 
have lost no time while the attempt has 
been made to control his lesion by the 
simpler measures. 

The use of collapse therapy has not been 
found, except in occasional instances, to be 
detrimental to the patient either at the 
time of its use or in after vears. In the 
group of patients with early, minimal dis- 
ease, with or without cavitation, it is not 
necessary in some cases to institute a per- 
manent collapse. Crushing of the phrenic 
nerve causing temporary paralysis of the 
diaphragm will be sufficient, in some cases, 
to allow healing. The patient will receive 
the benefit of the added rest and approxi- 
mation of the cavity walls for a period vary- 
ing from a few months to a year, at which 
time the nerve will regenerate, and the 
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diaphragm will resume its function. Noth- 
ing will have been sacrificed. In 1930, Dr. 
Wells of Saranac Lake and myself reported 
simultaneously on a large group of these 
patients on whom this operation had been 
performed. We both reported that, in our 
experience, go per cent of these patients 
had to be re-operated upon when the dia- 
phragm resumed its function, and the nerve 
removed in order to allow sufficient time 
for healing or to maintain it. One can some- 
what clearly surmise, therefore, what per- 


centage of patients with this amount of 


disease will become well, and remain so, 
with bed rest alone. 

In those patients with more disease than 
this, a permanent paralysis of the dia- 
phragm, with or without the use of pneu- 
mothorax, is both necessary and desirable, 
for not only will it be an essential adjunct 
in the process of healing, but 1t will remain 
as a safeguard against reactivation later 
when the patient resumes his position in 
society. The slight loss of function follow- 
ing this procedure is rarely noticed by the 
patient, and the fear of it is entirely un- 
warranted. If this permanent protection 
were not given, the future life of the pa- 
tient would have to be restricted in such a 
way as to incapacitate him for active life 
much more seriously than following its use. 

This attempt to save unnecessary func- 
tion proves disastrous in all forms of tuber- 
culous infection. A tuberculous knee must 
be immobilized permanently with loss of 
function, as must other joints and the spine 
if we wish permanent healing. It must be 
accepted that persons with pulmonary tu- 
berculosis, especially with cavitation, must 
also maintain some restriction of motion in 
the diseased part. 

Some question the advisability of doing 
a permanent phrenicectomy because later 
in life the patient might experience some 
difficulty from it or might need the same 
procedure on the opposite side. One might, 
on the same grounds, question the advisa- 
bility of removing a tuberculous kidney be- 
cause it might be found later that the 
other kidney was diseased. Tuberculous 
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disease must be treated as it is found. In 
bilateral disease, however, frequent use 1s 
made of temporary phrenicectomy until it 
is ascertained upon which side a permanent 
phrenicectomy may be most urgent. 

Frequent crushings to replace removal 
have been suggested but, in my opinion, 
while this is a desirable procedure i in some 
cases, it is not a sound method to be em- 
ployed when we are dealing with unilateral 
disease that needs constant and permanent 
rest. There is always a variable period of 
time after a crushing in which the dia- 
phragm regains some motion, frequently 
sufficient to prevent proper rest. This in- 
complete rest is sometimes enough to allow 
cavities to reopen, with possible spreads to 
the other lung before it is detected, and the 
nerve is again crushed. Because of scar 
tissue, subsequent crushings become more 
and more difficult and dangerous. More- 
over, any lesion that requires the use of 
frequent crushings is sufficiently dangerous 
to warrant an immediate and permanent 
phrenicectomy to insure permanent heal- 
ing. 

If disease does occur in the contralateral 
lung later, we may still institute artificial 
pneumothorax on that side, or if this is im- 
possible because of adhesions, a phrenic 
crushing may be done. I have performed 
a considerable number of bilateral phren- 
icectomies, and have seen no untoward 
results in any of the patients. However, a 
phrenic crushing should always be per- 
formed in bilateral disease before the nerve 
is removed in order to determine the effect 
upon respiration, and because it may be 
necessary or advisable to do an upper stage 
thoracoplasty on one or both sides later, 
and a functioning diaphragm may be desir- 
able. 

As a general rule, therefore, 1t seems to 
me unsound to refrain from properly caring 
for a lesion already present because of the 
possibility of some future happening. The 
dangers attendant upon this procedure 
have not, in my hands, been worthy of 
mention. In over 3,000 patients on whom 
I have performed this operation, I have 


320 


had no operative mortality nor any serious 
accident. Occasional mishaps such as cut- 
ting the wrong nerve, severing the carotid, 
the jugular, the hoac duct, etc., have 
been reported by others, but in experienced 
hands, these accidents occur very rarely. 

There are also, following the use of arti- 
ficial pneumothorax, occasional and rare 
accidents such as air embolism, sponta- 
neous collapse of the lung, empyema, and 
some few unfavorable reactions to novo- 
caine, but these accidents occur so seldom 
that they cannot be given serious con- 
sideration. 

Much is said of the danger of diaphrag- 
matic hernia in later years following the 
use of phrenicectomy. Still, after over 
twenty years of o with this pro- 
ee is only one such case in oe leane 
I have encountered none. The paralyzed 
diaphragm, while losing its muscle tone, 
becomes a very tense, firm membrane, 
stronger if anything than it was before. | 
have seen many of these, years after phren- 
icectomy, and it was difficult to see how 
hernia could take place. 

It seems incongruous to dwell on the 
possible dangers of these procedures when 
withholding them will cause such a tremen- 
dous toll of lives, and an inexcusable finan- 
cial burden to the people. Our aim must be 
to diagnose and treat actively all patients 
with this disease as soon as possible. 
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Even in the more advanced and chronic 
patients, when phrenicectomy and artificial 
pneumothorax have been ineffectual, ex- 
cellent results may be obtained from thora- 
coplasty. This is especially true since the 
technique of this operation has been im- 
proved. The removal of the entire length 
of the upper ribs to, and occasionally in- 
cluding, the costal cartilages, has entirely 
changed our conception of the results which 
may be obtained following this proce- 
dure. 

Equally as important as treatment, how- 
ever, is the necessity of proper early diag- 
nosis and case findings, for thousands of 
people who are tn need of treatment are 
living today in a false sense of security be- 
cause of reassurance given to them after an 
inadequate or untrustworthy stethoscopic 
examination, while many thousands, too, 
have been sacrificed because of this method 
of examination. When that time arrives 
when physicians send their patients to the 
roentgenologist for assistance in the early 
detection of the disease instead of depend- 
ing upon the stethoscope, we shall be on 

the right approach to the proper treatment 
of pulmonary tuberculosis. And when those 
patients who have benefited by this early 
diagnosis are hospitalized and given the 
assistance of collapse therapy early in the 
course of their disease, we shall see the be- 
ginning of the end of pulmonary tuberculo- 
sis aS a serious Menace to society. 
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THE TUBERCULOSIS PROBLEM IN DETROIT* 


By HENRY D. CHADWICK, M.D. 
Detroit Department of Health 
DETROIT, MICHIGAN 


UBERCULOSIS is classed as a com- 

municable disease and therefore be- 
comes a responsibility of the Department 
of Health as is the case with acute infec- 
tious diseases. The control of tuberculosis 
by this department, therefore, involves 
diagnosis, treatment and the segregation 
of open cases to prevent spread of infec- 
tion. 

The disease is of such long duration that 
most persons with tuberculosis soon ex- 
haust their savings, their earning power les- 
sens or ceases altogether, and they have 
to be maintained by public funds. Then 
again the modern treatment requires hos- 
pital and sanatorium facilities, and for this 
reason a period of institutional care is ad- 
visable for all patients. In the sanatorium a 
patient learns the fundamentals upon which 
cure depends and the methods necessary to 
prevent infecting others. These essentials 
cannot be satisfactorily taught and put 
into effect in the average home. 

Detroit has a unified tuberculosis pro- 
gram, all of which is administered by the 
Department of Health. This includes diag- 
nostic clinics, case finding in schools, hos- 
pitalization of patients, the supervision 
of indigent patients in their homes, and 
medical supervision of the tuberculous 
children in the open air and open window 
schools. 


DIAGNOSTIC CLINICS 


A central diagnostic clinic is maintained 
for indigent persons at the Herman Kiefer 
Hospital. This is open each week day, and 
one or more diagnosticians are in attend- 
ance. All children are tuberculin tested, and 
the reactors have a roentgenogram of the 
chest. Single films are taken as a routine of 
all adults coming to the clinic and stereo- 
scopic films in special cases. 


VALUE OF THE ROENTGENOGRAM 

There have been four outstanding dis- 
coveries recorded in medical history that 
have greatly increased our knowledge of 
tuberculosis. The first of these was the 
treatise published by Auenbrugger in 1761 
in which he demonstrated a method of per- 
cussion by which the comparative densities. 
of subjacent parts can be determined. The 
second was the publication of the book by 
Laennac in 1819 on “The Diagnostic Value 
of Mediate Auscultation by Use of a Steth- 
oscope.” The third was the discovery of the 
tubercle bacillus by Koch in 1882, and the 
fourth was the discovery of the x-ray by 
Roentgen in 1895. One hundred and thirty- 
four years elapsed between the first and the 
last of these important epochal discoveries; 
and even up to the present time the period 
since Auenbrugger could be covered by the 
life span of two individuals. 

In relation to world history the knowl- 
edge upon which the diagnosis of pulmo- 
nary disease rests is a very recent possession. 
forward the then existing knowledge upon 
which the diagnosis of pulmonary tuber- 
culosis was based. Koch and Roentgen, 
however, have given us methods of greater 
precision which have since been elaborated 
in the clinic and x-ray laboratory until the 
diagnosis of pulmonary tuberculosis may 
be made with greater accuracy than is pos- 
sible by physical examination. 

For the diagnosis of pulmonary tuber- 
culosis we place but little dependence on 
auscultation and percussion in our clinics. 
It is a conservative statement to sav that 
20 per cent of error will be made by physi- 
clans, even those specializing in tuberculo- 
sis, who depend upon a physical examina- 
tion to diagnose pulmonary tuberculosis. 
At least 60 per cent of minimal cases and 


* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detrait, Mich., Sept, 27-30, 1932. 
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some of the advanced cases, especially these 
with bilateral fibroid disease, will be missed. 
Not only will cases of pulmonary tuber- 
culosis be missed, but many others will de 
erroneously diagnosed as having that dis- 
ease. This leads to serious consequences. 
The undiscovered cases lose valuable time 
in securing proper treatment and the non- 
tuberculous cases are caused much u3- 
necessary inconvenience, expense and 
worry. Furthermore, the really incipient 
form of tuberculosis, the childhood type, 
cannot be diagnosed by physical examina- 
tión even by the most skilled physicians. 
Only by the roentgen examination can it 
be demonstrated. The relative value of the 
two methods as showing the extent of dis- 
ease is illustrated in the following tables. 
Note the change in classification of those 
before 1929 and after that date. In 1927 
and 1928 the diagnosis and classification 
were made largely by physical examina- 
tion. About the middle of 1929 a change in 
procedure was made, and all patients there- 
after were classified according to the roent- 
gen findings. The shift from minimal to the 
tients examined in 1932 was 14,2173 20.3 





Henry D. Chadwick 


SEPTEMBER, 1933 


per cent of these persons were found to 
have some form of tuberculosis. 

About one-third of the new patients were 
referred by physicians for diagnosis, largely 
because the patient could not afford to pay 
a roentgenologist’s fee. In these cases a 
report is sent to the physicians giving the 
diagnosis as shown by the roentgenogram 
and sputum examination. A physical exam- 
ination is made, but more for the purpose 
of finding other pathological conditions 
than for its value in demonstrating tuber- 
culosis. Another third of the patients came 
in for examination because of illness or 
symptoms which led them to suspect tuber- 
culosis, and the balance were persons who 
came to the clinic for a check-up because of 
exposure. The field nurses try to get all 
contact children into the clinic for examina- 
tion. Eighty-five per cent of the children 
living in a home in which a case of tuber- 
culosis was found were given a tuberculin 
test and roentgen examination. Of these, 
18.5 per cent were found tuberculous; 1,927 
other children without history of exposure 
were examined, and but 10.5 per cent were 
diagnosed as tuberculous. 


CLASSIFICATION OF DIAGNOSED CASES 


Classified by Physical Examination 


Moderately 





Year Minimal Advanced Advanced 
per cent percent per cent 
1927 36.2 52.5 3 ee 17H 
1028 41.0 40.8 Tr 1932 
1929 are 31.7 16.3 2323 
Classified by Roentgenagram 
1930 I.2 eae 5.2 1927 
i931 20.8 30.3 48.9 1951 
1932 17.8 34.4 ee eee 1627 


far advanced group is very striking as a 
study of the table will show. The reason for 
this is that the roentgenogram reveals a 
greater area of disease and the presence o? 
cavities that cannot be demonstrated by 
physical examination. 


CLINIC ATTENDANCE 


This has increased from 21,000 in 192¢ 
to 44,000 in 1932. The number of new pa- 


FIELD NURSING 

The city is divided into nursing districts. 
There are five in which generalized nursing 
is done and eighteen others in which there 
is specialized nursing, the nurse giving her 
whole attention to the tuberculosis cases 
in her area. Each nurse is expected to fol- 
low up the cases diagnosed in the clinic, 
the patients discharged from sanatoria and 
all reported cases of tuberculosis who are 


+. 
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not under the direct supervision of a pri- 
vate physician. She gives instruction as to 
proper sleeping quarters, the value of fresh 
air, teaches concurrent disinfection and 
care of sputum, personal hygiene, proper 
diet, instructs the patient how to control 
cough and to cover the mouth when cough- 
ing, encourages the patient to continue 
treatment until results are obtained. She 
endeavors to get all contacts, adult and 
children, into the clinic for examination. 
In cases under the care of a private physi- 
cian similar instructions are given with the 
physician’s consent. 


CASE FINDING AMONG SCHOOL CHILDREN 


In many places in the United States 
school children are being tuberculin tested 
and the reactors roentgenographed to find 
the cases of tuberculosis before symptoms 
develop. The tuberculin test is used as a 
screen to determine infection, and a roent- 
gen examination of these positive reactors 
will reveal the children who have developed 
pulmonary and tracheobronchial lymph 
node tuberculosis. 

The Tuberculosis and Health Society of 
Wayne County cooperates with the De- 
partment of Health in holding clinics in the 
schools. During 1929, 1930 and 1931, 16,- 
042 school children were tuberculin tested. 
These represented 67 per cent of the enroll- 
ment in these schools. Thirty-two per cent 
of the high school pupils and 19 per cent 
of the grade pupils showed a positive tuber- 
culin reaction. There were 3,499 roen tgeno- 
grams taken of the reactors. In the high 
schools 0.4 per cent of the students and 
three in 11,216 grade school pupils were 
found to have the adult type of tuberculo- 
sis. This is usually a fatal form of disease 
in children unless detected early and ade- 
quate and prompt treatment given. These 
cases are often spreaders of tuberculosis, 
and they should be excluded promptly from 
school. For this reason alone the finding of 
even one justifies the effort and expense of 
such surveys. In addition, however, there 
was 4.6 per cent with the childhood type of 
tuberculosis in the high schools and 3.5 per 
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cent in the grade schools. These children 
will usually overcome their disease if their 
condition is known and they are given 
proper care and supervision. It is very im- 
portant that they be separated from the 
source of infection. Frequently the finding 
of a tuberculous child in the school will, if 
followed up, lead to the diagnosis of tuber- 
culosis in other members of the family. 


OPEN AIR SCHOOLS AND OPEN 
WINDOW ROOMS 


In the public school system there are 
twelve open air schools and fifty-two open 
window rooms in school buildings. There 
are also open air schools at the Maybury 
Sanatorium and at the Detroit Tuber- 
culosis Sanatorium. In the public school 
system 3,809 pupils were enrolled in these 
special schools last year. The children are 
assigned through the tuberculosis clinic, 
and the basis of selection is a positive tuber- 
culin test with roentgen evidence of child- 
hood type tuberculosis or a positive tuber- 
culin test associated with malnutrition or 
poor general condition. These children are 
under the supervision of one of the clinic 
physicians throughout the school year, and 
roentgenograms are taken every six months. 


HOSPITAL AND SANATORIUM CARE 


The city owns two large institutions with 
a capacity of 1,500 beds used exclusively 
for the treatment of tuberculosis patients. 
These are operated by the Department of 
Health. The Herman Kiefer Hospital with 
670 beds is used as a receiving hospital for 
all forms of tuberculosis. The William H. 
Maybury Sanatorium with 830 beds is 
situated at Northville, twenty-five miles 
from Detroit. After a period of observation 
at the Hospital the most favorable cases 
are transferred to the Sanatorium. Patients 
who cannot be accommodated in these two 
institutions are assigned to seventeen other 
hospitals and sanatoria. Three of them are 
general hospitals which only recently, be- 
cause of the large number of vacant beds, 
have been willing to accept tuberculosis 
cases. Because of these added facilities 
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2,236 tuberculosis patients are being given 
hospital care. This represents about one- 
third of the registered tuberculosis cases 
in the city. 

There is no waiting list, and patients 
can be hospitalized promptly as applica- 
tions are made. This gratifying situation 
was not possible until there were two avail- 
able beds for each death. This appears to be 
the proper ratio necessary to care for all 
cases of tuberculosis where adequate clinic 
diagnostic service is maintained. 

Wayne County pays the maintenance 
cots of all the indigent patients hospital- 
ized in these city and private institutions. 
The County is reimbursed one dollar per 
day per patient by a subsidy from the 
State, 


TUBERCULOSIS IN THE NEGRO 


There are about 120,000 negroes in De- 
troit, comprising 8 per cent of the city’s 
population. They contribute 32 per cent 
of the total deaths from tuberculosis. The 
rate per 100,000 for 1932 for the whites was 
50.3, for the colored 312. 

Efforts have been successful in arousing 
the interest of the colored physicians in 
this serious problem of their race, and they 
have become active in diagnosis and treat- 
ment. Four small hospitals with a total 
capacity of 200 beds are now operated and 
staffed by colored physicians and nurses. 


REGISTERED CASES OF TUBERCULOSIS 


There are now 7,383 cases of tuberculosis 
on the register. In 1932 there were 1,052 
deaths. Therefore, we have approximately 
seven known cases of tuberculosis for each 
death. Thirty per cent of the known cases 
are in hospitals and 70 per cent are living 
at home, many of whom have had a period 
of sanatorium treatment. But 269, or 3.6 
per cent, are under the care of private 
physicians. The others are under clinic 
supervision, 

The financial status of all patients hos- 
pitalized is investigated by the County 
Auditor’s office. They report that less than 
10 per cent are able to pay even a small 
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part of their hospital maintenance. This 
shows to what a large extent tuberculosis 
has become a public health problem and 
why so few patients are financially able to 
employ a private physician. 


TREATMENT 


The treatment of pulmonary tuberculo- 
sis has been revolutionized in the past few 
years and to carry it out requires that the 
sanatorium be equipped with an operating 
room or have an affiliation with a general 
hospital. The medical staff should include a 
thoracic surgeon and consultants represent- 
ing the various specialties. Tuberculosis is 
a disease of long duration, and during its 
course a patient may develop any one of 
the other ills that affect mankind. A good 
roentgenological department is indispen- 
sable. After the diagnosis is made frequent 
roentgenograms are essential in recording 
changes occurring in the course of the dis- 
ease. The roentgenogram records the loca- 
tion and extent of the lesion and gives in- 
formation as to the character of the infiltra- 
tions or consolidations, the size and loca- 
tion of cavities, the presence of fluid, dis- 
placement of trachea and mediastinum, 
and size, outline and location of the heart--- 
all factors that are necessary to know be- 
fore deciding upon the form of treatment 
best suited to the patient. 

Artificial pneumothorax treatments could 
not be carried out without the use of the 
roentgenoscope to observe the amount of 
collapse and the effect on the diseased area. 
At the Herman Kiefer Hospital and May- 
bury Sanatorium over 2,000 pneumothorax 
treatments are given each month, and a 
roentgenoscopic examination is made of 
each patient before and after each treat- 
ment. 

The therapeutic use of the roentgen ray 
in sanatoria is practically limited to the 
treatment of tuberculous cervical lymph 
nodes. In such cases it is found of great 
value. 

RESULTS OF TREATMENT 

The results of treatment at the Herman 

Kiefer Hospital and William H. Maybury 
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Sanatorium should be considered together, 
as otherwise they would be misleading. The 
policy adopted in 1929 to use the Herman 
Kiefer Hospital as a receiving hospital and 
transfer the favorable cases to the May- 
bury Sanatorium has been continued. The 
cases at the Sanatorium needing broncho- 
scopic examination, a thoracoplasty or ma- 
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persuade a patient in the minimal stage 
without notable symptoms to accept san- 
atorium treatment than one who is really 
early active treatment is as essential to 
cure as is early diagnosis will bring about an 
improvement in this condition. 

The following table shows some encour- 


CLASSIFICATION OF PATIENTS ADMITTED TO HERMAN KIEFER HOSPITAL 





Moderately 

Year Minimal Advanced Far Advanced Deaths 

Per cent Per cent Per cent Per cent 

A 

1929 10.1 14.4 75-5 35. 
1930 10.0 14.5 ot Rigs 
1931 13.3 25.1 61.6 21.6 
1932 1$.4 28.6 56.0 2053 


jor surgery of any kind are transferred to 
the Herman Kiefer Hospital for operation. 
Therefore, many cases begin treatment at 
one institution and finish in the other. For 
that reason few patients are discharged 
from the Herman Kiefer Hospital with the 
disease arrested or quiescent, the favorable 
cases having been sent to Maybury San- 
atorium to finish the cure. 

Last year, of the patients admitted to 
Herman Kiefer Hospital, 800 were favor- 
able for treatment and 453 were so far ad- 
vanced at the time of admission that treat- 
ment offered little hope for recovery. It is 
this unfavorable group that accounts for 
the large number of deaths at the Herman 
Kiefer Hospital. It 1s more difficult to 


aging results from the efforts made to get 
patients under treatment early. There is a 
decided shift in percentage of far advanced 
cases toward the moderately advanced and 
minimal stage groups. 

Collapse therapy is being used to a 
greater extent each year, with correspond- 
ingly greater improvement in the patients 
under treatment. The decrease in deaths 
in four years at the Herman Kiefer Hos- 
pital from 35 per cent to 20.3 per cent and 
at the Maybury Sanatorium from 18 per 
cent to 6.5 per cent is further proof that 
the treatment given is much more effective. 

The following table will indicate the im- 
provement in the results of treatment that 
has taken place at the Maybury Sanato- 


COMPARISON OF PERCENTAGES OF RESULTS DURING PAST SIX YEARS OF DISCHARGED ADULTS 








1927 928 1929 1930 1931 1932 
Per cent Percent Percent Percent Percent Percent 

Apparen Hy arrested en ee nt ak 8.1 4.0 18.5 27.4 34.1 35.4 
CJUIESCENC cece eae Ree ses 17.8 eee g.8 ee 1904 10.8 
Dpr sterren th aed oy 19.5 ka Peal se Wa 17.6 
Total Favorable Results... ....... 45-4 eer 45.4 66.9 68.9 69.8 
Lamped oo ucaseweegabeatoeees CANA RA eee I4.4 19-3 18.6 
Stay too short to note change... ..... 7.0 4.4 9.5 8.4 6.5 4.3 
Pial Re are ee ee ene eer 2555 a 18.1 10.0 10.0 6.5 
Non-tuberculous........0...0.0.0.00005. 0.0 4 4.6 a 134 62 
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rium in the last six years. In 1927 only 8.: 
per cent of the patients were discharged 
as apparently arrested whereas in 1932 it 
had risen to 35.4, and the total favorable 
results had increased from 45.4 per cent ir 
1927 to 69.8 per cent in 1932. 

A recent survey of the patients under 
supervision of the Detroit Department of 
Health showed that of the 2,218 adults witk 
pulmonary tuberculosis receiving hospital 
or sanatorium care 75.7 per cent had had 
pneumothorax, phrenic nerve surgery or 
thoracoplasty, or a combination of these 
methods of treatment as shown in the fol- 
lowing table. 
COLLAPSE THERAPY PROCEDURES THAT 


HAVE BEEN 
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was 93.9, IN 1930, 82.7, in 1931, 73. 8, and 
wya 40.72 a drop of 26 per cent in the 
last five years. 


TUBERCULOUS MENINGITIS 


There was also a significant decrease in 
deaths from tuberculous meningitis as com- 
pared with the preceding years. From an 
average number of 122 deaths per year for 
1928, 1929 and 1930 the number dropped 
to 72 in 1931 and 74 in 1932, or a decrease 
of 40 per cent. As there has been found no 
specific treatment for this disease, and only 
a rare case is known to recover, we must 
assign the reason for this lessening in- 


SMPLOYED IN THE TREATMENT OF PATIENTS WITH PUL- 
MONARY TUBERCULOSIS IN THE INSTITUTIONS AS OF 
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, aaam. | Moderately | Far ms 
Procedure Employed Minimal | Advanced | Advanced | [otal 

P R unilateral, alone. ............ 4 13 | 156 342 | §11-23.0% 
Pneumothorax bilateral, alone spied wees EAER | © | 11 | 100 | ri- s.o% 
Pneumothorax and phrenicectomy, same side. | 8 57 | 194 | 289-13.0% 
Pneumothorax and phrenic surgery on opposite | | | 

T E PTE OE EEE EATE | O | 15 : an | 76- 3.4% 
Pneumothorax bilateral with phrenic surgery... .| © | © : 12 | -$2=0.6% 
Pneumothorax with phrenicectomy and intra- | 

pleural pneumolysis...................... | o o | I | HE 0.04% 
Pneumothorax and intrapleural pneumolysis. . . © | S | 6 14g 0.6% 
Phrenicotomy (crushing of phrenic nerve) alone. i | 16 | 18 | 457 2.0% 
Phrenicectomy (evulsion or complete dissec- | | | 

tion of nerve) alone... o.. : 83 | 204 | 182 | 46721.10 
Bilateral phrenic nerve surgery... u.a auaa O I ! 9 | I> 0.4% 
Bilateral phrenicectomy with unilateral pneu- | | 

a ae cae Bases s ote Dawa beh. aw ken | oO | oo o o] I | i- 0,04%% 
TROPAGOPlAStY 50.6505 wan ee cuales viele o | 8 123 o 13I~- 6.0% 
Extrapleural pneumolysis (paraffin filling, mus- | ! | 

cle transplants, etc.)........0............. | i | O | 4 5- 0.2% 

Other surgery on chest—scalenotomy, first i | | 

ROMO Al EC a eythane vied een ee Bee tata O O | 6 6- o. 
Number receiving no form of collapse therapy . 92 118 329 $39724.3 § 
Total, without duplicates. 206 624 | 388 2218 


I Pa lien therapy cases out of 2,218 adults, or 78 
REDUCTION OF DEATH RATE 

There was but little change in the death 
rate from tuberculosis in Detroit during the 
ten years preceding 1929. Since then the 
number of deaths has shown a steady de- 
crease each year. For 1928 the rate for all 
forms of tuberculosis was 95.1. In 1929 it 


7 per cent. 


cidence of tuberculous meningitis to fewer 
opportunities for children to become in- 


fected through exposure to open cases of 


pulmonary tuberculosis in the home, 
Many factors have contributed to bring 

about the substantial decline in the tuber- 

culosis rate. Among them are adequate hos- 
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pitalization facilities, which has brought 
about segregation of many spreaders of in- 


possible by the general use of the roent- 
genogram. The method of tuberculin test- 
ing contacts and school children and a 
roentgen examination of the reactors finds 
cases of tuberculosis before symptoms ap- 
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pear and when the patient is in a condition 
to respond favorably to treatment. Finally, 
the use of the pneumothorax or of some 
form of thoracic surgery in all cases where 
collapse therapy is applicable to supple- 
ment the bed rest which all patients re- 
ceive. All these procedures have a part in 
carrying on a successful campaign against 
the tubercle bacillus. 
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CALCIFICATION IN AORTIC AND MITRAL VALVES 






WITH A REPORT OF TWE) 





Pr-THREE CASES DEMONSTRATED 
N VIVO BY THE ROENTGE? 





y RAY* 


By MERRILL C. SOSMAN, M.D., aad PAUL H. WOSIKA, M.D. 


BOSTON, #fASSACHUSETTS 


INTRODUCTION 


( XALCIFICATION in chronically dis- 
eased valves of the heart is a frequent 
finding at the post-mortem table. For many 
years the pathologist and the cardiologist 
have been asking the roentgenologist why 
he could not show these calcified areas by 
roentgen examination of the living patient. 
Our defense has been that the equipmen: 
has not been powerful enough or fas: 
enough to do so. It is a sad commentary 
on the ability of the thousands of men, whe 
do roentgenoscopy almost daily, to learr 
that we have had the proper equipmen: 
for years, certainly for thirty of the thirty- 
eight years since Roentgen’s discovery. As 
is so often the case, one sees only what one 
looks for, and if anyone had thought tc 
actually look for these calcified valves in 
a series of cardiac patients, he certainly 
would have seen them, as they are easily 
visible with the ordinary roentgenoscope 
and are a very common finding in patients 
with chronic valvular heart disease. The 
recording of these shadows on films is a 
diferent matter, and it is only recently 
that we have had the equipment powerful 
enough and fast enough to make the short 
exposures necessary to delineate them. 

Our first case of calcifed heart valve 
visible by roentgenoscopy in vivo was 
recorded ten years ago,® but in a rather un- 
certain manner, as it could not be demon- 
strated on films at that time. Only occa- 
sionally since then had a similar finding 
been recorded until Christian’ began his 
studies on “Aortic Stenosis with Calcifi- 
cation.” From a study of post-mortem 
cases he was able to develop criteria 


* From the Department of Roentgenology and the Medical 
g g) 


whereby he could state that aortic stenosis 
with a considerable degree of calcification 
was present in a given case. He sent such 
cases to us with the specific request to 
demonstrate the calcification, if possible, 
and we were able to do so in nearly all 
of the cases. One of his early cases was pub- 
lished,’ it being the first case of aortic 
stenosis with calcification recognized in 
vivo to appear in the literature. Having 
developed a satisfactory method of roent- 
genoscopic and roentgenographic examina- 
tion, we independently found other cases 
of calcified aortic valves and an equal num- 
ber of calcified mitral valves. We are re- 
porting here our first 25 cases of calcified 
valves, 23 of which were demonstrated by 
roentgen examination in the living subject, 
and in the other 2 after death. One of these 
2 was missed at roentgenoscopy although 
the diagnosis was made clinically, and the 
other patient was not examined by us 
until after death, the films confirming the 
clinical diagnosis. In 4 of the patients who 
have come to autopsy, 3 had calcified 
aortic valves and one had calcification in 
the mitral valve. 


HISTORICAL 


The first recorded case of intracardiac 
calcification, demonstrated by roentgen 
examination ante mortem, was published 
in 1903 by Rudis-Jicinsky.!® The illus- 
tration accompanying his article is so poor 
and the technical difficulties of those times 
were so great, that it is hard to believe he 
actually demonstrated calcification in the 
heart valves. The report itself is vague and 
unsatisfactory, and itis not stated that diag- 
nosis was made ante mortem. This probably 


Vlime of the Peter Bent Brigham Hospital, Boston, Mass, Read 


in abstract at the 20th Reunion of the Hospital Staf, May 4-6, - 9332. 
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represents a case of ex post facto diagnosis. 

In 1908 Simmonds” published a funda- 
mental work on intracardiac calcification 
as shown by roentgen examination of 
hearts removed at autopsy. He divided the 
lesions by their location into four main 
groups: pericardial, endocardial, myocar- 
dial and arterial (coronary). No record was 
made of attempts to demonstrate these 
areas in the living subject. 

Pericardial calcification. was the first 
entity to be reported as demonstrated in 
vivo, and in 1922 Klason summed these 
up, added 4 cases of his own and reported 
one case of intracardiac calcification, prob- 
ably the first authentic case of calcified 
valves demonstrated in a living patient. 
He found ring-shaped shadows of calcifi- 
cation in the region between the auricle 
and ventricle, noted their movement from 
right to left with systole and concluded 
that they were located in the annulus 
fibrosus of the mitral valve. 

In 1924 one of us with Cutler’ reported 
5 cases of calcification in the heart. In 4 
of these the calcification was chiefly peri- 
cardial, but one of them (Case 1) at 
autopsy showed marked calcification in 
the aortic, mitral and tricuspid valves. 
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These were not recognized ante mortem. 
However, Case v, reported briefly and not 
confirmed by autopsy, was recognized as 
showing calcification in the mitral valve. 
This patient cannot now be traced, and 
the final proof is lacking. 

In 1925 Fleischner! reported a case of 
calcification in the annulus fibrosus with 
the ante-mortem diagnosis confirmed at 
autopsy. Post-mortem films also revealed 
calcification in the coronary arteries and 
in the ductus arteriosus. 

In 1932 Saul”? published a short but ex- 
cellent report of 3 cases of intracardiac 
calcification, with observations and con- 
clusions quite similar to ours independently 
being made at the same time. He described 
the roentgenoscopic findings in detail and 
concluded, as we have done, that this is 
the best method for demonstrating the 
calcified valves. All three of his patients 
had calcification in the mitral annulus 
fibrosus; one of them was confirmed by 
autopsy. Saul was unaware of the American 
literature on this subject. 

Shortly after Saul’s report, Parade and 
Kuhlmann! published 4 cases of intra- 
cardiac calcification, 3 in the mitral valve 
and one in the aortic valve. 


TABLE I 
AORTIC VALVE CALCIFICATION 
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Cases of aortic stenosis with calcification, arranged in the order of the patients’ ages. 


CLINICAL 


A. Aortic Stenosis with Calcification. 

In summing up our 12 cases of aortic 
stenosis with calcification (Table 1) it was 
noted that the clinical characteristics 
agreed closely with the criteria postulated 
by Christian.’ These were as follows: 

Occurrence chiefly in males relatively 
late in life. There was a preponderance of 
males in our series, 9 males to 3 females 
The average age of the group was sixty- 
four years. The average age for the maes 
was sixty-one and for the females ee 
six. The youngest patient in the series 
fifty-three years old and the oldest seventy- 
two at the time of the discovery of the 
calcification.” 

History of rheumatism early in lije. 
Sixof our 12 cases gave a definite rheumatic 
history. Four of these showed a lapse of 
fifty years or more from that infection to 
the discovery of the calcified valves. In 
Case x, the etiology of the heart lesion was 
considered to be a severe infectious arthn- 
tis that occurred twenty-three years previ- 
ously. Attempts were made to verify this 
and to determine the time of onset of the 
cardiac lesion through the records of earlier 
hospitalizations. These were unavailing. 
There were many reasons why a history of 
a preceding rheumatic fever was obtained 
in only one-half of the patients. Ths 
process, if it had occurred, had done so at 
an early age, and the details of the infec- 
tion could not be remembered. One patien:z 
was unconscious; others suffered from senile 
changes. The history of childhood diseases 
was rather poor for the entire group. Then, 
too, we considered only rheumatic fever, 
chorea and severe “growing pains” as 
constituting a positive history. 

3. Slow progression of the lesion with 
symptoms of decompensation appearing late 
though not necessarily prolonged after de- 


* A twenty-eight year old male was recently examined ana- 
tomically and reported. He had marked calcification of the 
aortic valve with no change in the mitral 
rheumatism. The lesion was typically that which occurs in older 


individuals. One year before his death he was roentgenoscopec 
in the Peter Bent Brigham Hospital, Roentgen Ray Department. 
‘his was done by ë 


and no intracardiac caleification was found, T 
House Officer who evidently did not look for calcified valves. 
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valve and no history of 
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velopment. The majority of our group were 
hospital patients, and 7 of these showed 
some evidence of ee ee failure by the 
usual signs. Cardiac symptoms were pres- 
ent in g cases, and these had been present 
from two months to five years. Only 4 of 
the patients were unaware of their heart 
damage and in 8 cases the duration of that 
knowledge varied from one month to 
thirteen years. 

4. Presence of a systolic thrill and harsh, 
loud systolic murmur in the aortic area, with 
or without a diastolic murmur of aortic in- 
sufficiency. In 10 of our 12 cases there was 
a definite basai thrill and in 11 cases a 
roughened, harsh basal murmur. Both were 
systolic in time. A diastolic murmur was 
heard at the base in only 3 cases, though 
the presence of aortic insufficiency could 
be suspected from the low diastolic pres- 
sures in 3 additional cases. 

. Often a characteristic pulse with nor- 
al or decreased pulse pressure. The pulses 
of our a were often slow and small 
in amplitude. A decreased pulse pressure 
was noted in 3 patients, 2 of whom showed 
fairly marked myocardial insufficiency. 

6. Enlargement of the heart. Cardiac 
hypertrophy was present in 11 of the pa- 
tients. This was determined clinically and 
checked by the roentgen examination. 

Roentgenographic demonstration of cal- 
cification in the region of the aortic valve. 
Eleven patients were shown to have intra- 
cardiac calcification in the aortic valve 
area by the roentgen ray. The remaining 
case is included to show that very small 
amounts of calcium deposit may be over- 
looked during life. 

8. Typical autopsy findings in the aortic 
valve, other valves not organically abnormal, 

with great hypertrophy of the heart. Qur 
pe material is eee, later. 

. Miscellaneous findings. The blood 
T tended to be dat in 7 pa- 
tients as evidenced by the diastolic read- 
ings. Case 11 showed questionable signs of 
mitral stenosis and the diagnosis of mitral 
disease had been made on previous hospital 
admissions. The calcification present was 
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in the aortic area roentgenographically, 
and unfortunately, though the patient 
died, autopsy permission was denied so 
that this could not be checked. Mitral dis- 
ease was considered to be present in Case 
ui, and slight stenosis and insufficiency 
were demonstrated pathologically. In only 
these two patients was there any evidence 
of organic disease of the mitral valve, and 
in these two the mitral lesion seemed but 
slightly developed. Cases 11 and rr were 
the only ones showing auricular fibrilla- 
tion. The Wassermann and Hinton reac- 
tions on the blood serum were negative in 


Calcification in Aortic and Mitral Valves 


331 


1. ge and sex incidence. There were 8 
males and 5 females. Their average ages 
were 49.5 and 52.6 years respectively. The 
youngest patient was twenty-four years of 
age and the oldest seventy-seven years. 


2. History of rheumatic fever. A definite 
history of rheumatic fever was obtained in 
7 of the cases and all of these were in the 
youngest 9. Three had had rheumatic 
fever more than once. 


3. Time relationships-—failure. Whenever 
present in the history, the rheumatic fever 
had occurred from eleven to thirty-six 
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Cases of mitral disease with calcification, arranged in 


all of the cases. Ten years previously Case 
xiI was diagnosed general paresis, but this 
had been completely arrested. Electro- 
cardiograms did not show characteristic 
curves for the group. 


B. Mitral Disease with Calcification. 


There were 13 cases of calcification in 
the mitral valve. These are tabulated in 
Table 11. An effort was made to establish 
a clinical picture that might enable us to 
diagnose during life the presence of calcifi- 
cation in mitral disease by means other 
than the roentgen ray, but this failed. 


the order of the patients’ ages. 


years previous to the discovery of the cal- 
cification. This was a shorter interval than 
was noted in the aortic group but was to be 
expected, remembering the average ages 
for the groups. Twelve cases had had 
cardiac symptoms from nine months to 
nine years. Twelve cases had been aware 
of the existence of their heart disease, and 
had known of it from one month to sixteen 
years. The youngest patient (aged twenty- 
four) could give no history of rheumatic 
fever, and, though she had been told of her 
heart lesion, she did not have any cardiac 
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symptoms. In the 4 older patients, one was 
entirely unaware of any heart disease 
though she was seventy-two years old and 
had had cardiac symptoms for seven years. 
The other 3 patients had had cardiac 
symptoms for two, seven, and thirty years. 
The usual signs of cardiac insufficiency 
were noted in 7 of the 13 patients. 

4. Murmurs and thrills. An apical thr ll 
was found in only 3 of the g younger cases, 
but in view of the fact that 7 of the pa- 
tients’ hearts were fibrillating this was to 
be expected. A diastolic and systolic muv- 
mur were heard at the apex in all 9 young- 
est patients. The 4 older patients did net 
show either apical thrills or diastolic muv- 
murs. A systolic murmur was present In 3 
of these 4 cases. This was not surprising <t 
the ages of seventy-two, seventy-six and 
seventy-seven with slight increases in blood 
pressure, and chronic myocarditis. 

s. Blood pressure. The blood pressures 
for the entire group tended to be low, ir- 
creasing slightly in the oldest patients. 

6. Enlargement of the heart. Cardiac hy- 
pertrophy was present in 12 of the 13 cases. 

7. Roentgenographic demonstration of cat- 
cification. Calcification in the mitral valv2 
area was seen in all of the cases. 

$. Miscellaneous findings. Auricular fi- 
brillation appeared in 8 of the 13 cases. I: 
is interesting to note that the clinical signs 
of aortic valvular disease appeared only 
in the 3 youngest patients in this group 
(Cases xt, xiv and xv). The Wassermantr. 
and Hinton reactions on the blood serun. 
were negative in all of the cases. Electro- 
cardiograms yielded no information thar 
could be applied to the problem of calcifica- 
tion of the valves. 

The seemingly artificial division of the 
mitral cases into two groups, a younger 
(9 cases) and an older (4 cases) group, is 
well borne out by a study of the 11 cases 
reported in the literature 19131520, The re- 
ported cases of the younger group showed 
definite signs of mitral stenosis whereas the 
older patients entered hospitals or dis- 
pensaries showing at most a systolic mur- 
mur at the apex. Fleischner’s case, aged 
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eighty-five, Saul’s case, aged eighty, and 
Parade and Kuhlmann’s case, aged sev- 
enty-two, all showed calcification in the 
mitral ring on pathological examination. 
These patients did not show evidence of 
mitral stenosis or insufficiency on clinical 
examination. 

Though we cannot offer absolute proof 
because of the paucity of our post-mortem 
material, we do feel that the younger pa- 
tients who presented definite clinical evi- 
dence of mitral valve disease showed 
smaller amounts of calcium deposit which 
we think is mainly in the valve leaflets. In 
the older group of patients, who presented 
no evidence of mitral disease clinically, we 
feel that the heavy, ring-shaped shadows 
that have been described were more apt to 
bein the annulus fibrosus. 

From the clinical findings, then, it is not 
possible with our present knowledge to 
diagnose calcification in a case of mitral 
stenosis. It may be suspected, however, 
because of its frequent occurrence. In older 
patients calcium deposit may be present 
but unsuspected. They often do not have 
physical signs of cardiac disease. In these 
cases the calcification is apt to be in the 
annulus fibrosus. 

The question of the importance of the 
finding of calcification in heart valves is an 
interesting one. In all of these cases one 
may infer that the process has been pres- 
ent for a long time when the calcification 
is found, and that the causative process 
has long since passed. The roentgen demon- 
stration of calcification in the aortic valve 
is a valuable adjunct in the diagnosis of 
aortic stenosis with calcification. We be- 
lieve that it will be of definite help in es- 
tablishing a diagnosis of chronic valvular 
heart disease, confirmatory usually, but in 
certain cases of critical value. We believe 
that rheumatic fever is the preceding and 
causative agent in many of the cases. 
Syphilis has not caused such calcified 
lesions in any of our cases. In our group of 
patients with calcification of the valves, 
subacute bacterial endocarditis has so far 
been absent as a complication. 
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ETIOLOGY AND PATHOLOGY 

Calcium salts have been found deposited 
in all of the various structures of the heart. 
Saul?’ has summed these up as follows: (1) 
pericardial calcification, the highest de- 
gree of which is called “armoured heart” 
(Panzerherz); (2) coronary sclerosis; (3) 
calcification of the myocardium; (4) calci- 
fication in the annulus fibrosus; (¢) calci- 
fication in the endocardium; (6) calcifica- 
tion in cardiac aneurysm; (7) calcification 
of cardiac thrombosis; (8) tumors of the 
heart and pericardium may show calcifica- 
tion, but these are extremely rare. These 
various forms are differentiated easily 
enough pathologically, and most of them 
are roentgenologically demonstrable. The 
cause of these various deposits is difficult 
to determine. 

Calcification occurs in normal tissues in 
two locations: bone, and the rare condition 
of “calcium metastasis.” In all other loca- 
tions it is deposited in abnormal tissue. 
For the myocardium Diamond? finds in a 
recent review of the literature that calcifi- 
cation occurs secondarily to degeneration 
or necrosis of muscle fibers due to vascular, 
inflammatory or toxic conditions. The im- 
portant point is that for tissues in general, 
degeneration of some sort precedes calcium 
deposition. The process concerned with 
this precipitation of calcium is still un- 
known though many theories of the mecha- 
nism have been advanced. Wells™ favors a 
physicochemical view. 

Though no attempt was made to cover 
the entire literature on the subject of cal- 
cification in heart valves, a few opinions 
may be briefly quoted. These are naturally 
divided into: (I) those subscribing to 
Monckeberg’s sclerosis theory; (I) those 
believing rheumatic fever to be the etio- 
-ogical agent; and (III) those considering 
zhe etiological proof indefinite for either of 
these groups. 

I. Mönckeberg, in considering calci- 
fication in the aortic valve, concluded that 
the process was not the result of an in- 
flammatory lesion. He believed that the 
calcium was deposited in the fibrous tissue 
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of the valves continuous with the wall of 
the aorta, and that the cause was a de- 
generation of the media of the aortic wall. 
Clark’ studied 87 cases of calcareous aortic 
valvular disease. He excluded 8 cases be- 
cause of a definite history of rheumatic 
fever and thought the rest to be upon a de- 
generative arteriosclerotic basis. Tuohy 
and Eckman,” while admitting that the 
determinative factors of calcified aortic 
valves were speculative, accepted Méncke- 
berg’s theory. Martens has recently dis- 
cussed the relationship between calcifica- 
tion of the annulus fibrosus of the mitral 
valve, senile endostosis and calcification of 
the intervertebral discs. These he found to 
be frequently associated and he believed 
that inflammation was the cause in some 
cases. He, however, considered all of these 
changes to be regressive in character. 
Geerling” studied eight hearts post mor- 
tem and came to the conclusion that 
Monckeberg’s ascending sclerosis of the 
aortic valves was identical with the calcifi- 
cation of the annulus fibrosus of the 
mitral valves. He considered the process 
to be due to a compression of the small 
arteries of the region because of the con- 
tractions of the heart muscle resulting in 
insufficient blood supply, increased con- 
nective tissue and finally calcification. 

II. Cabot? studied 28 cases of pure 
aortic stenosis and found that the history 
of rheumatic fever was as frequent as it 
was for the cases of rheumatic mitral dis- 
ease. He would not believe that an ar- 
teriosclerotic process would limit itself to 
one valve and concluded that the lesion 
was due to rheumatic fever. Christian’s* 
report showed that 11 of his 21 patients 
with aortic stenosis and calcification had a 
definite history of rheumatic fever. This 
led him to the conclusion that the causa- 
tive factor was in all probability rheumatic 
fever. Boyd! also believed the unproved 
relationship to be sound. 

I. Clawson, Bell and Hartzell’ in a 
study of 15 cases of aortic calcareous 
nodules could find no evidence in favor of 
an inflammatory origin. They did find that 
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the root of the aorta was particularly free 
from arteriosclerotic change. Thus they 
considered the etiology as unknown but 
separate from a rheumatic process. Mar- 
golis, Ziellessen and Barnes” studied 42 
cases of calcareous endocarditis of the 
aortic valve. Some of their cases seemed to 
be the result of an inflammatory injury 
while others seemed to represent the result 
of a non-infammatory degenerative proc- 
ess. They concluded that the etiology 
could not be determined with certainty. 
Grant, in a recent lecture delivered before 
the New England Heart Association, 
stated that the etiology of calcification in 
the aortic valves is indeterminable. Kauf- 
mann believed that calcification of the 
annulus fibrosus occurred quite independ- 
ently from rheumatic fever, but that the 
calcium deposited never reached the large 
amounts found to follow an inactive endo- 
carditis. Thalhimer,” after observing that 
bacteria never could be found in any of the 
chronic lesions of valves, believed that the 
damage was non-bacterial, and he pro- 
posed an ingenious theory concerning their 
development. Infections (scarlet fever, 
measles, tonsillitis, pneumonia, etc.) re- 
sulted in a slight fibrosis of the valves, in- 
sufficient to cause signs or symptoms, but 
enough to reduce the proper resiliency and 
elasticity of the normal valves. Repeated 
insults of this nature led to thickening. 
Any strain upon these valves produced 
minute thromboses and the resultant fibro- 
sis added to the thickening. These processes 
could occur again and again, eventually 
leading to cardiac symptoms and signs. 
Proof for this mechanism, however, is 
lacking. 

As mentioned above in our cases we were 
able to get a history of rheumatic fever in 
7, possibly 9 of 13 cases of mitral disease. 
In the aortic group we obtained a history 
of rheumatic fever in 6 of the 12 cases. Of 
those that were studied anatomically, 3 
had a history of rheumatic fever and one 
was unconscious making a satisfactory 
history unobtainable. 

As seen at autopsy, the calcium deposit 
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in the aortic valves varied tremendously 
in amount. In Case ur the aortic valve 
cusps were thickened. At the Junction of 
the right and left posterior aortic cusps 
there was a warty calcified mass, 8 mm. in 
diameter. This small amount of calcium 
deposit was not visualized by the roentgen 
ray ante mortem. The mitral valve showed 
slight insufficiency and stenosis but no 
calcified areas. The evidence for a rheu- 
matic etiology was considered to be clear 
cut. In Case vit the aortic leaflets were 
converted almost entirely into hard cal- 
cified masses. This calcification stopped 
rather abruptly at the attachment of the 
cusps to the aortic wall, but a few calcified 
patches were seen in the sinuses of Val- 
salva. Above these there was a thin ring 
of small calcium plaques. The anterior 
leaflet of the mitral valve showed many 
small, irregular, vellowish-gray thicken- 
ings that were calcified. Slight mitral in- 
sufficiency was present but no stenosis. 
No evidence for an inflammatory origin 
could be found. In Case xr there was 
marked thickening and stiffness of the 
aortic valve near the bases of the cusps 
which was due to calcium deposit. Irregu- 
lar, elevated, calcified areas projected into 
the sinuses of Valsalva. Atheromatous de- 
generation extended into the aorta as far 
as the arch. A few small nodules were 
noted on the auricular surface of the 
posterior leaflet of the mitral valve. No 
stenosis or insufficiency was present. The 
lesion was considered to be questionably 
of rheumatic origin. 

One case of mitral disease (Case xix) 
came to autopsy. This case typifies to our 
mind the findings we believe present in the 
g younger patients as regards the mitral 
valve. The mitral valve was seen to be 
typically stenosed with greatly thickened 
leaflets containing calcium. The aortic 
valve appeared normal. The lesion was con- 
sidered to be of rheumatic origin. Cases 
xi, xtv and xv would show in addition 
some involvement of the aortic valve by 
the rheumatic process as evidenced by the 
physical signs. 


++ 


VoL. XXX, No. 3 

The gross and microscopic pathology 
resembled exactly the ndings completely 
described by others?-6.7.11.12.14,15,17,2.23 The 
sections showed the usual areas of valine 
ized connective tissue of the subendo- 
thelium with irregularly placed areas of cal- 
cification. In some cases this was confined 
to the valve leaflets. In marked cases this 
might extend beyond the base of the valve 
into its attachment in the annulus fibrosus. 

Our pathological material certainly lends 
support to the theory of rheumatic etiology 
of calcified valves. It is impossible to say, 
however, from this material that previous 
attacks of rheumatism cause all of the 
calcified lesions that one encounters. Our 
series did not include a case of calcification 
in the annulus fibrosus, typified by the 4 
older patients of the mitral group, but on 
examining old slides, cases were found in 
which this had occurred. In these cases the 
valve leaflets were entirely normal. Dr. 
Wolbach has aptly remarked in discussing 
the possible etiological factors in these 
cases that it was difficult to determine the 
cause of the fire by an examination of the 
ashes. 


ROENTGENOSCOPY 


A. Technique. As we have pointed out 
before, the calcification in the valves is 
most accurately as well as most easily 
demonstrated by roentgenoscopy. The 
technique issimple. One needs only to ask 
himself the question whether there are cal- 
cified areas inside the heart and then pro- 
ceed to look for them. (1) ares ee 
preparation of the eyes is essential, 
course, as in all roentgenoscopic examina- 
tions, but particularly when searching for 
these calcified areas inside the heart. We 
ordinarily stay fifteen minutes in a com- 
pletely darkened room, but if the day is 
bright, or if the observer has been facing 
bright lights, twenty to thirty minutes is 
better. One can intersperse these cases dur- 
ing a series of gastrointestinal roentgenos- 
copies, when the eyes will be well sensi- 
tized and the pupils well accommodated. 
(2) A beam of rays of fairly high penetra- 
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tion is required, as one must look through 
the heart and not just study its outline by 
contrast as is usually done. We use a 4} 
to $ inch gap (70~75 kv. self-rectified) with 
z ma. of current which is usually sufficient. 
In very thick-chested or adipose patients, 
or in those with unusually large hearts, 
even more penetration and current may 
be better. (3) A very small aperture 1s 
necessary both to concentrate the attention 
and to cut down secondary radiation. The 
size of the field visible on the fluoroscopic 
screen should not be more than 4 or § cm. 
in diameter when searching for the smaller, 
less distinct areas of calcification, Many 
of the larger ones can easily be seen with a 
field large enough to include the whole 
heart shadow. With these three precau- 
tions, then, it 1s an easy matter to locate 
the auriculo-ventricular junction on the 
left border of the heart, and then search 
the area below and medial to this following 
a line 45° from the horizontal, which 
roughly corresponds to the aunculoven- 
tricular junction where the valves are 
located. It requires only a few seconds to 
search this region, looking for dark areas 
which show a dancing movement with each 
heart beat. (The same technique should be 
employed when looking for pericardial cal- 
cification, for calcified infarcts or aneu- 
rysms, and for calcified coronary arteries, 
only the areas searched are different.) a 
The position of the patient is important, 
as the dark areas of calcification can best 
be seen with the patient rotated so that the 
right shoulder is 15° to 20° forward, a 
modified right antero-oblique position. 
Deep inspiration with cessation of breath- 
ing also helps to differentiate the dancing 
intracardiac shadows from other shadows 
in the lung or mediastinum which move 
most with respiration, but which may show 
a slight transmitted pulsation. Pericardial 
and myocardial calcification show only 
slight movement. 

B. Movement of Calcified Valves. These 
calcified valves uniformly demonstrate a 
high degree of mobility, moving toward 
the apex with systole and returning with 


336 





ic. 1. Orthodiagram traced on patient’s chest. 
Aortic stenosis with calcification (Case xu). 
Typical silhouette, valve low, almost in midline. 





Fic. 2. Orthodiagram in mitral disease with calci- 
fication (Case xıv). Typical silhouette, valve low 
and well to the left. 
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diastole. The amount of movement is usu- 
ally greater than that seen at the apex of 
the heart, and corresponds best to that 
seen on the posterior aspect of the heart in 
a marked left antero-oblique view. In only 
2 of our cases was the heart so rapid or so 
irregular that we could not determine the 
relation of movement to the phase of the 
heart cycle. In several cases there was a 
double systolic movement, first downward 
toward the diaphragm and then toward the 
apex, with a return in a straight line to the 
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FıG. 3. Aortic stenosis with calcification. Seven-foot 
film, valve outlined from roentgenoscopic tracings 
(Case vir). 


original position during diastole. This 
traced a roughly triangular course with 
the hypotenuse of the triangle formed dur- 
ing diastolic relaxation. In one patient 
(Case vit) where there were visible several 
separate distinct areas of calcification, a 
definite opening and closing was observed, 
the space between the calcified segments 
being widened during systole and narrowed 
during diastole, signifying to us that more 
than one leaflet of the valve was involved, 
and that the valve leaflets were still func- 
tioning, at least in part, in spite of the 
sclerosis. 
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C. Location. Most of the calcified aortic 
valves were located at the left border of the 
spine in the direct posteroanterior viw, 
usually being hidden in whole or in part by 
the shadow of the spine and mediastinal 
contents. Anteroposteriorly they are usu- 
ally deep in the heart about midway or just 
behind the center, as seen in an exag- 
gerated left antero-oblique position. By 
comparison the calcified mitral valves are 
usually seen well to the left of the spine in 
the direct posteroanterior view, and lie in 





Fic. 4. Same case as Figure 3, right antero-oblique 
position, short exposure. 


the posterior third of the heart shadow in 
the exaggerated left antero-oblique view, 
sometimes so close to the posterior wall 
that they are thought at first to be in the 
pericardium. This is particularly true of 
those cases (XXII, XXIII, XXIV, XXV) 1n which 
we think the calcification is in the annulus 
fibrosus of the mitral valve. Figure 1 shows 
the usual site of the aortic valve and 
Figure 2 localizes the position of the mitral 
valve in the straight anterior view.* It is 
often difficult to demonstrate the lesser 

* These photographs were made by Miss Rowell after tracing 
the outline of the heart upon the patient’s chest during roentgenos- 
copy. A very small fluoroscopic aperture was used, centered at 


each point on the heart outline as in making an orthodiagram and 
a skin pencil with a metallic lead sheath was used to mark each 
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Kic. §. Same case as Figure 3, left antero-oblique 
position. Compare these with Figures 6, 7 and 8. 





Calcification in the mitral valve (?annulus 
fibrosus) (Case xxiv). Seven-foot films, valve out- 
lined from roentgenoscopic tracings. 


FIG. 6. 





point. The ribs were sketched in afterward to show their relation 
to the heart outline. This tracing was of considerable value in 
teaching and in demonstrations, and was a great help in locating 
the murmurs and thrills in their relation to the position of the 
valves. A separate article is being prepared giving a more detailed 
discussion of the position of these valves in relation to heart 
outline, chest wall, and location of murmurs and thrills. 
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Kic. 7. Same case as Figure 6, right antero-oblique 
position, short exposure. 





Fic. 8. Same case as Figure 6, left antero-oblique 
position, short exposure. Posterior limb of calci- 
fication near posterior border of heart. 
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degrees of calcification in the exaggerated 
left antero-oblique view, as we are looking 
through the long axis of the heart with the 
maximum amount of cardiac tissue super- 
imposed. 

In the markedly enlarged hearts of 
mitral disease, the calcified valve may be 
well to the left of the spine and much more 
toward the apex of the heart shadow than 
one would expect, suggesting that by far 
the greater part of the heart shadow is 
formed by the enormously dilated auricles. 





Fic. 9. Calcification in mitral valve, small amount, 
short exposure, slight right antero-oblique po- 
sition (Case xv). 


D. Confusing Shadows. At roentgenos- 
copy there is nothing which simulates the 
dancing shadow of these calcified valves so 
far as we have seen. Areas of calcification 
in the mediastinum or lung overlying or 
behind the heart shadow can be rotated 
away from the heart in some position or 
other, and they move very little or not at 
all with the heart beat, showing their 
maximum movement upward and down- 
ward with respiration. Calcified areas in the 
pericardium usually can be located in the 
same manner, by rotating the patient 
gradually through a complete circle, or 
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even 180°, which usually is sufficient. Their 
motion is decidedly less than that of the 
valves in systole and diastole. The shape of 
the calcified areas may be of help in dif- 
ferentiation, those in the valves usually 
being C-shaped or J-shaped, while those 
in the pericardium are linear or branching. 
Calcified myocardial areas may be large 
and single or multiple and diffuse. We have 





Fic. 10. Roentgenogram of heart post mortem. 
Upper left wire at attachments of aortic valve, 
calcification in valve leaflets, in bead-like strings 
(Case x1). Also slight calcification in mitral 
valve and in coronary arteries. Note that ventricles 
form most of heart shadow, compared to Figure 
11, where auricles predominate. 


not observed calcification in a tumor of 
the heart except after autopsy. 


ROENTGENOGRAPHY 


On the films the most confusing shadows 
are those of the calcified costal cartilages 
so common in older people. These may be 
so extensive and so marked that it is im- 
possible to be certain of the shadow of cal- 
cified valves which were seen clearly during 
roentgenoscopy. Here, too, calcified glands 
and calcified areas in the lung may be con- 


Calcification in Aortic and Mitral Valves 


d yy 
35339 


Mirròt 
-- 75222 > 





Fic. 11. Roentgenogram of heart post mortem. Fine 
wires at attachments of valves, lower-mitral, 
upper-aortic. Metal strip in narrow orifice of 
mitral valve (Case x1x). 





Hic. 12. Same case as Figure 11, viewed from above. 
Calcification almost entirely in posterior leaflet of 
mitral valve. 
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fused with the shadows cast by the calci- 
hed valves. In our department we depend 
upon the roentgenoscopic examinatior for 
the demonstration of the presence of cal- 
cification, using the film method onl© to 
check the amount and distribution of the 
calcification and to furnish a permanent 
record for demonstration. Tracings of the 
heart shadow and of the areas of calcifica- 
tion may be made at roentgenoscopy either 
upon washed films or directly upon the 
patient’s chest, as noted above. The latter 

method is not of value in women, as the 
breasts interfere with the accurate out- 
lining of the heart shadow. Before making 
roentgenograms we mark the spot on the 
patient’s chest where the valve is best seen, 

both front and back, as in locating foreign 
bodies. This enables the technician to use a 
small cone, and, by getting the two points 
in line, to duplicate the position in making 
films. For the latter, speed is essential, the 
exact speed depending upon the heart rate, 

the faster the heart rate the shorter the 
exposure must be. We have obtained ex- 
cellent roentgenograms in one-tenth cf a 
second, but more commonly one-thirtisth 
of a second has been necessary. Our mexi- 
mum milliamperage is 200, distance 30 
inches, using fast screens and speed films, 
and a “dental cylinder” directed at zhe 
spots marked on the patient’s skin. It 
should be easier to demonstrate these ca.ci- 
fed valves with a 1000-milliampere ma- 
chine. An elaborate relay such as that de- 
scribed by McPhedran and Weyl" is not 
necessary provided a sufficiently short əx- 

posure can be made which will penetrate 
the heart shadow. A Potter-Bucky Gia- 
phragm such as that made by Ly shclm 
may be used advantageously in roentgends- 
copy, but it requires almost double the 
current, and for this reason should not be 
of advantage in roentgenography where 
speed is essential. The small cone (diam. 
7.5 cm., length 25 cm.) in fact cuts down 
the secondary rays and thus acts like the 
Potter-Bucky grid. Obviously the film 
must be over-exposed so that the rays ie 
go through the heart, showing it only a 
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gray background with the white areas of 
calcification standing out clearly. These are 
usually finely granular in appearance and 
closely packed, although sometimes sepa- 
rate masses may be seen. A roentgeno- 
graphic study of hearts removed at post- 
mortem examination will give one a good 
idea of what to expect. 


CASE SUMMARIES OF AORTIC DISEASE 


Case ir. F.T (X-ray No. 67360), an en- 
gineer, aged fifty-three, entered the hospital 
complaining of shortness of breath and nerv- 
ousness of five years’ duration. He had had 
rheumatic fever at twelve years of age. Clini- 
cally he showed a slightly enlarged heart. The 
heart sounds were of moderate intensity and the 
first sound was obliterated by a blowing systolic 
murmur heard all over the precordium but 
loudest at the base in the aortic area where a 
thrill was palpable. There was a blowing dia- 
stolic murmur at the base. The blood pressure 
was 120/66. The lungs showed slight dullness 
at both bases posteriorly with rather loud 
crackling rales. The legs showed slight pitting 
edema. From the clinical signs aortic stenosis 
with calcification of the aortic valve was pre- 
dicted. 

Roentgen examination on February 27, 1931, 
showed the heart to be moderately ie L 
chiefly to the left. The aorta was tortuous. The 
measurements were: median right, 4.8 cm.; 
median left, 11.0 cm.; great T 6.0 em. 
internal diameter of chest, 29.0 cm. Reece 
copy showed multiple areas of calcification in 
the region of the aortic valve which moved 
toward the apex of the heart with systole and 
away from it in diastole, the total excursion 
being about o. cm. The beat was regular and 
of good quality, and not exaggerated as in 
aortic insufficiency. 

Diagnosis: Valvular disease, combined 
chronic cardiac; aortic stenosis and insuf- 
ficiency; calcareous aortic valvular disease. 

Case i. S.S. (X-ray No. 69918), a carpenter, 
aged fifty-six, entered the hospital complaining 
of a severe cough and dyspnea on slight exer- 
tion for six months. The past history revealed 
a fever of unknown origin in childhood, but no 
specific history of rheumatism could be ob- 
tained. Clinically the patient showed an en- 
larged heart. The rhythm was completely ir- 
regular. There were no murmurs and no thrills. 
The first sound was split at the apex. The blood 
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pressure was 160/104. Cardiac decompensation 
was marked. (The earlier records of this pa- 
tient, when the heart rhythm was regular, re- 
vealed that a presystolic rumble had been 
heard at the apex.) 

Roentgen examination on November 1, 
1932, showed the heart to be enlarged both to 
the right and left with no fullness in the region 
of the left auricle. Roentgenoscopy showed 
scattered irregular areas of calcification just to 
the left of the midline in the region of the aortic 
valve moving toward the apex with each sys- 
tole. The patient died but autopsy was not 
permitted. (This patient had been roentgeno- 
scoped twice before in this department in 1931 
by assistants who did not look for calcitied 
valves and who did not therefore find them.) 

Diagnosis: Valvular disease, combined chron- 
ic cardiac, mitral stenosis and insufficiency; 
calcareous aortic valvular disease; auricular 
fibrillation; bronchopneumonia. 

Case ur. E.A. (X-ray No. 76922), a cook, 
aged fifty-six, entered the hospital complaining 
of shortness of breath for two months. He had 
had rheumatic fever at fourteen years of age. 
Clinically he showed an enlarged heart. The 
rhythm was totally irregular. There were sys- 
tolic and diastolic murmurs at the base and at 
the apex. There was a systolic thrill at the base. 
The blood pressure was 180/95. There were 
slight signs of cardiac insufficiency. 

Roentgen examination disclosed no areas of 
intracardiac calcification but these were sus- 
pected clinically. There was definite cardiac 
enlargement both to the right and left with 
some fullness in the left auricular region. The 
measurements were: M.r., 6.8 cm.; M.L, 10.2 
em.; G.V. 5.7 cm.; Int. Dia., 29.8 cm. 

The patient died suddenly. Post-mortem 
roentgen examination of the heart revealed 
calcification in the coronary arteries and in the 
aortic valve cusps, the latter forming a finely 
mottled irregular mass 1.53.0 cm. in size, 
limited to the two posterior cusps and not ex- 
tending onto the wall of the aorta or into the 
myocardium. 

At autopsy the heart weighed 680 grams. The 
tricuspid and pulmonary valves appeared nor- 
mal. The mitral valve admitted two finger tips 
and was considered to be slightly stenosed. The 
valve leaflets were shortened and moderately 
thickened at the margins. There were no vege- 
tations or atheromatous plaques on the leaf- 
lets. The chordae tendinae were hypertrophied 
and shortened. There was slight fusion of the 
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mitral valve cusps. The valve was not rigid but 
had slight impairment in its competence. The 
aortic valve showed moderate stenosis and 
marked insufficiency. The cusps were thick- 
ened, rigid and hardened. At the junction of 
the right and left posterior aortic cusps there 
was a warty calcified mass approximately 8 
mm. in diameter. The sclerotic changes were 
confined almost entirely to the cusps and their 
bases. The sinuses of Valsalva were unin- 
volved. The corpora Arantit were thickened 
and nodular. The coronary arteries showed 
marked sclerosis and the right coronary artery 
was occluded. Microscopically a slight infiltra- 
tion of lime salts was noted at the base ‘of 
mitralvalve. | 

Diagnosis: Valvular disease; combined chron- 
ic cardiac; aortic stenosis and insufficiency, 
marked; calcareous aortic valve disease; mit- 
ral stenosis and insufficiency, slight; coronary 
sclerosis, marked; cardiac infarction; myocard- 
ial fibrosis; arteriosclerosis, generalized. 

Case iv. F.C. (X-ray No. 76098), a male 
clerk, aged fifty-nine, entered the hospital com- 
plaining of dyspnea on exertion of two months’ 
duration. There was no past history of rheu- 
matic fever or allied conditions obtainable. 
Clinically his heart was enlarged. There was a 
loud systolic murmur in the aortic area trans- 
mitted upward and accompanied by a thrill. 
There was no diastolic murmur heard. The 
blood pressure was 112/100. The liver was 
palpable and tender. There were moist rales 
at both bases of the lungs. There was edema of 
the ankles. There were marked evidences of 
Paget’s disease. 

Roentgen examination on December 20, 
1932, showed definite cardiac enlargement 
downward and to the left with no mitral full- 
ness. The aorta was not enlarged. The measure- 
ments were: M.r., 4.5 cm.; M.L, 12.6 cm.; 
G.V., 5.6. em.; Int. Dia. 29.4 cm. Roentgenos- 
copy showed a vigorous ventricular pulsation, 
but a small aortic pulsation, the latter definitely 
less than normal. There was an irregular mass 
of calcification deep in the heart at the left 
border of the spine measuring 2.5X4 cm. in 
size and shaped like an inverted “C.” It moved 
sharply toward the apex of the heart with sys- 
tole. This was in the region of the aortic valve. 

Diagnosis: Valvular disease, chronic cardiac, 
aortic stenosis; calcareous aortic valvular dis- 
ease; Paget’s disease. 

Case v. E.B. (X-ray No. 75945), a housewife, 
aged sixty, entered the Out-Door Department 
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complaining of a toothache. There was no past 
history of rheumatic fever or allied conditions 
obtainable. Clinically her heart was enlarged. 
There was a systolic murmur and thrill at the 
base. There was no diastolic murmur. The blood 
pressure was 200/110, There were no signs of 
cardiac insufficiency. 

Roentgen examination on December 7, 1932, 
showed the heart to be enlarged to the left 
with a rounded, blunt left ventricle. The aorta 
was tortuous and there was marked calcifica- 
tion in the arch. The measurements were: 
Nhl Aek CMY Mie B27 Cm GV 0 Crs 
Int. Dia., 24.2 cm. Roentgenoscopy showed a 
rebular sustained beat with calcification deep 
in the heart just to the left of the spine in the 
aortic valve. 

Diagnosis: Valvular heart disease, chronic 
cardiac, aortic stenosis; calcareous aortic val- 
vular disease. 

Case vi. W.A. (X-ray No, 70214), a male 
music teacher, aged sixty-three entered the 
hospital complaining of substernal burning and 
eructation of gas for years, worse in the past 
two months. There was no past history of rheu- 
matism or allied conditions. Clinically the 
patient showed a slightly enlarged heart with 
a loud systolic murmur over the precordium, 
loudest at the base where a systolic thrill was 
noted. No diastolic murmur was heard. The 
blood pressure was 160/110. Roentgen exami- 
nation showed a complete pyloric obstruction 
due to an annular carcinoma. This was con- 
firmed at operation and the carcinoma was re- 
sected, with uneventful recovery. 

During a follow-up examination of the stom- 
ach on November 16, 1931, roentgenoscopy 
showed calcification deep in the heart in the 
region of the aortic valve, the calcified areas 
moving toward the apex with systole. The heart 
showed marked rounding and blunting of the 
left ventricle. There was marked tortuosity of 
the aorta. The measurements were: M.r., 6.1 
ems Maga ema G. Va 9.2 cme bit: Dias, 
29.2 CM. 

The patient was admitted to the hospital 
two months later because of decompensation. 
He died one month later but autopsy permis- 
sion was dented. 

Diagnosis: Valvular disease, chronic, cardiac, 
aortic stenosis; calcareous aortic valvular dis- 
ease; carcinoma of the stomach with metastases. 

Case vil. L.E. (X-ray No. 76301), a house- 
wife, aged sixty-eight, entered the Out-Door 
Department complaining of gas after meals for 
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one month and increasing dyspnea for two 
years. There was no past history of rheumatic 
fever or allied conditions obtainable. Clini- 
cally there was no enlargement of the heart. 
There was a rough systolic murmur heard all 
over the precordium, loudest at the base. There 
was no thrill or diastolic murmur noted. The 
blood pressure was 110/68. The liver was 
slightly enlarged but there were no other signs 
of cardiac failure. 

Roentgen examination on January 9, 1933, 
showed no enlargement of the heart or ab- 
normality in contour. The measurements were: 
Mites ay cma Mda FOr y GV oo as Cin. g 
Int. Dia., 26.0 cm. Roentgenoscopy showed a 
large, dense, irregular area of calcification deep 
in the heart overlving the left edge of the spine 
in the anteroposterior view and in the posterior 
third of the heart in the region of the annulus 
fibrosus. The calciheation covered an area 3.5 
xX 4cm. in size and roughly was annular and in 
three segments. The left anterior segment 
moved most, and there was definite opening 
and shutting of the space between the seg- 
ments synchronous with the heart beat. 

Diagnosis: Valvular disease, chronic cardiac, 
aortic stenosis; calcareous aortic valvular dis- 
ease. 

Case vin. G.C. (X-ray No. 20767), a watch- 
man, aged sixty-nine entered the hospital com- 
plaining of severe mid-epigastric pain for ten 
hours. He gave a history of chorea at nine years 
heart and a systolic thrill at the base. There 
was a loud harsh systolic murmur heard over 
the precordium but most marked at the base. A 
faint early diastolic murmur was heard along 
the left sternal margin. The blood pressure was 
180/80. There were no signs of cardiac failure. 
The abdomen was boardlike with generalized 
tenderness. 

Seven months previously the patient had 
been in the hospital complaining of upper ab- 
dominal pain. Roentgen examination then on 
March 3, 1931, showed definite cardiac en- 
largement, more to the left than to the right. 
The measurements were: M.r., 4.g. em.; M.L, 
1o.8em.; G.V., 6.0 cm.; Int. Dia., 29.1 cm. The 
aorta was tortuous. There were three distinct 
areas of intracardiac calcification seen in the 
position of the aortic valve. 

The patient was operated upon and a gan- 
grenous ruptured gallbladder was found causing 
the generalized peritonitis present. Broncho- 
pneumonia developed and the patient died. 


Vor. XXX, No. 3 


Post-mortem roentgen examination of the 
heart showed multiple irregular separate areas 
of calcification involving all three aortic cusps 
and the anterior mitral cusp. 

At autopsy the heart weighed 460 grams. 
The heart was roughly triangular in shape and 
enlarged chiefly as the result of left ventricular 
hypertrophy. The tricuspid and pulmonary 
valves were normal. The anterior leaflet of the 
mural valve showed patchy, firm, raised, vellow- 
ish-gray thickenings which were irregular in 
shape, hard, and when cut, were found to be 
calcined. The calcification extended from the 
ruid-portion of the mitral ring over the anterior 
cusp down through the leaflet as far as the free 
margin, and was there more marked and exten- 
sive than at any portion of the leaflet. The pos- 
terior leaflet and mitral ring above the valves 
were free from calcified plaques. The aortic 
velve showed an extensive degree of calcifica- 
tion which was associated with definite stenosis. 
Al three leaflets were thickened, rigid, and 
stood out from the wall of the aorta for a dis- 
tance varying from 4 to 6 mm. In the valves 
there were numerous irregular, raised, ex- 
tremely hard, calcified masses. The calcifica- 
tien was most marked in the anterior aortic 
leaflet which was seen in one place to measure 
6 mm. tn thickness. The calcification stopped 
rather abruptly at the attachment of the leaf- 
lets to the aortic wall and only a few small, 
round, calcifed patches were found in the 
sinuses of Valsalva. About the aortic ring, at 
the upper margin of the sinuses there was a thin 
ring of small calcified plaques which varied 
frora 1-2 mm. in diameter. When viewed from 
above the aortic orifice was seen to be a narrow 
three-sided slit measuring 7 mm. at its widest 
portion. 

Diagnosis: Valvular disease, combined chron- 
ic cardiac, aortic stenosis and insufficiency; 
aortic valvular calcification; mitral calcifica- 
tion (anterior leaflet); mitral insufficiency 
with bronchopneumonia and generalized per- 
itonis as causes of death. 

Case 1x. W.T.(X-ray No. 62144), a lawyer, 
aged seventy, entered the hospital because of 
mental changes of three weeks’ duration. The 
histo-y was obtained from his wife and no past 
history of rheumatic fever could be disclosed, 
Clinically he showed an enlarged heart. There 
was < systolic murmur heard over the entire 
preco-dium becoming loud, rough and high- 
pitched at the base where a systolic thrill was 
felt. No diastolic murmur was heard. The blood 
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pressure was 140/80. There were moist rales in 
the bases and the liver was palpable 3 cm. be- 
low the costal margin. 

Roentgen examination on September 1g, 
1932, revealed definite cardiac enlargement 
chiefly to the left with a prominent and rounded 
left ventricle. The aorta was tortuous. The 
measurements were: M.r., 6.2 cm.; M.L, 10.2 
genoscopic examination showed an irregular 
mass of calcification in the region of the aortic 
valve. This moved toward the apex with sys- 
tole. There was marked calcification in the arch 
of the aorta, 

Diagnosis: Valvular disease, chronic cardiat, 
aortic stenosis; calcareous aortic valvular dis- 
ease. 

Case x. H.W. (X-ray No. 64714), a nurse, 
aged seventy, complained of high blood pres- 
sure for sixteen vears. She gave a history of 
severe “growing pains” in childhocd, yearly 
attacks of tonsillitis, and severe rheumatism at 
forty-seven years of age. Clinically she showed 


v 


an enlarged heart. There was a blowing systolic 
murmur heard over the precordium getting 
very rough at the base where a short thrill was 
felt. There was no diastolic murmur. The blood 
pressure was 190/90. There were no signs of 
cardiac failure. The heart measurements from a 
7-foot film were: M.r., 5.3 cm.; M.L, 8.5 cm.; 
Vag ema e Dias 220cm: 

Roentgenoscopic examination on May 2, 
1932, showed a large U-shaped area of intra- 
cardiac calcification which moved toward the 
apex with systole. It appeared nearer the apex 
and more posterior than the expected position 
of the aortic valve, but its location was deeper 
in the heart than pericardial calcification would 
be. Fast films confirmed this finding showing 
the calcified area forming three-quarters of a 
ring, measuring 4 cm. in diameter and lying 
1.§ cm. distant from the posterior pericardium. 

Diagnosis: Valvular disease, chronic cardiac, 
aortic stenosis; calcareous aortic valvular dis- 
ease. 

Case xr. C.W. (X-ray No. 66786), a cleaner, 
aged seventy-two, was brought to the hospital 
because of unconsciousness of six hours’ dura- 
tion. There was no past history of rheumatic 
fever or allied conditions obtainable. Clinically 
his heart was enlarged and there was a slight 
systolic thrill at the base. A loud blowing sys- 
tolic murmur was heard all over the precord- 
tum which became harsh over the aortic area 
and was transmitted into the vessels of the 
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neck. There was no diastolic murmur auscultat- 
ed. The blood pressure was 180/96. The liver 
was easily palpable and there were moist rales 
at the bases of the lungs. 

Roentgen examination at this admission was 
not possible. Eleven months previously a 7- 
foot film of the heart showed cardiac enlarge- 
ment both to the right and left. The measure- 
ments were: M.r., 6.1 cm.; M.L, 10.6 cm; G.V., 
8.1 cm.; Int. Dia., 31.0 cm. The aortic shadow 
appeared widened and tortuous. 

The patient died without regaining conscious- 
ness. On December 13, 1932, before the autopsy, 
films of the chest were taken and these showed 
that calcification was present in the region of 
the aortic valve. Post-mortem roentgen studies 
of the heart showed multiple small dense areas 
of calcification in the three aortic valve cusps 
and a small amount on the wall of the aorta and 


areas in the aortic cusps were dense, finely 
granular and presented an appearance Eke sev- 
eral strings of beads. 

At autopsy the heart weighed 740 grams. The 
tricuspid and pulmonary valves were normal. 
On the anterior leaflet of the miral valve there 
was a yellowish area of atheromatous degenera- 
tion containing, as far as could be determined, 
no calcium. There was a small area of calcium 
deposition in the substance of posterior leaflet. 
There was no evidence of stenosis or insuf- 
ficiency. The aortic valve wasexposed from above. 
The orifice admitted the tip of one small finger. 
The valve cusps were moderately rigid due to 
a deposition of calcium. The free margins of 
the cusps were fairly pliable. The depesition of 
calcium with thickening of the valve cusps was, 
for the most part, adjacent to the bases of the 
cusps or in the mid-portion. The elevated, ir- 
regular, calcified areas projected into tne sinuses 
of Valsalva and resembled healed vegetations. 
The calcification above the valve cusps was of 
the type due to atheromatous degeneration and 
was continued so as to involve the intima of the 
arch of the aorta. 

Diagnosis: Valvular disease, chronic cardiac, 
aortic stenosis; calcareous aortic valvular dis- 
ease; calcareous mitral valve disease; cardiac 
hypertrophy and dilatation; questionable healed 
rheumatic heart disease. The cause of death 
was a thrombosis of the left internal carotid and 
middle cerebral arteries. 

Case xu. G.S. (X-ray No. 19842), a printer, 
aged seventy-two, entered the hospital com- 
plaining of shortness of breath for two months. 
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He was seen when fifty-six vears old and treated 
for general paresis, the symptoms of which did 
not progress after that time. There was no 
history of rheumatic fever or allied conditions. 
Clinically he showed an enlarged heart. There 
was a systolic murmur at the apex but loudest 
at the base where there was a systolic thrill. 
There was ne diastolic murmur. The blood 
pressure was 11¢/50. There were no signs of 
cardiac failure not accounted for by the marked 
secondary anemia present. 

Roentgen examination on March 7, 1933, 
showed definite cardiac enlargement. The aorta 
was tortuous. The measurements were: M.r., 
5.4cm.; M.L, 10.7 cm.; G.V., 7.0 cm.; Int. Dia., 
30.5 cm. There were multiple small areas of 
calcification deep in the heart close to the mid- 
line of the sternum. These showed a constant 
dancing movement toward the apex with sys- 
tole. Their excursion was greater than the 
excursion of the apex of the heart. The calcified 
areas were in the region of the aortic valve. 

Diagnosis: Valvular disease, chronic cardiac, 
aortic stenosis; calcareous aortic valve disease; 
anemia, secondary; general paresis, arrested. 
Subsequent examinations showed the cause of 
the secondary anemia to be an inoperable car- 
cinoma of the stomach. 


CASE SUMMARIES OF MITRAL DISEASE 


Case xui. A.S. (X-ray No. 74692), a house- 
wife, aged twenty-four, entered the hospital be- 
cause of hemoptysis. She had had attacks of 
tonsillitis but no history of rheumatism or 
chorea could be obtained. Clinically she showed 
signs of a pulmonary abscess which was con- 
firmed by roentgen examination. Her heart was 
enlarged. There were systolic and diastolic 
murmurs at the apex. There was a diastolic 
murmur at the base. There was no thrill at the 
apex. The blood pressure was 118/50. There 
were no signs of cardiac failure. The patient was 
well enough for a thorough roentgenoscopic 
examination on October 14, 1932, and the heart 
was noted as enlarged with fullness on the left 
border in the region of the left auricle. A small 
area of calcification was noted in the region of 
the mitral valve. 

The pulmonary abscess healed under medical 
treatment and the patient was discharged. 

Diagnosis: Valvular disease, combined chronic 
cardiac, mitral stenosis and insufficiency, 
aortic insufficiency; calcareous mitral disease; 
abscess of the lung. 

Case xiv. H.A. (X-ray No. 75905), a mail 
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clerk, aged thirty-three, entered the hospital 
complaining of pounding of the heart for four 
years. The patient had had tonsillitis several 
times, chorea at ten years, and rheumatic fever 
at seventeen years. Clinically he showed an 
enlarged heart and slight precordial bulging. A 
loud blowing systolic murmur obliterated the 
first sound and a rumbling diastolic murmur 
followed an indistinct second sound at the apex. 
There were systolic and diastolic murmurs at 
the base. A diastolic apical thrill was felt. The 
rhythm was grossly irregular. The blood pres- 
sure was 115/75. There were no signs of cardiac 
failure. Roentgen examination on December 6, 
1932, showed definite cardiac enlargement, 
both to the right and left. There was marked 
fullness of the left auricle which projected back- 
wards into the posterior mediastinum, dis- 
placing the esophagus backward. Roentgenos- 
copy showed calcification well to the left of 
the spine, deep in the heart opposite the auricu- 
loventricular groove, in the area of the mitral 
valve, with sharp movements toward the apex 
with systole. 

Diagnosis: Valvular heart disease, combined 
chronic cardiac, aortic insufficiency, mitral 
stenosis and insufficiency; calcareous mitral dis- 
ease; auricular fibrillation. 

Case xv. S.J. (X-ray No. 73844), a shoe 
salesman, aged thirty-six, entered the hospital 
complain ag of pain in the left upper quadrant 
for one day. He had had rheumatic fever at 
eighteen years and had been under observation 
in this hospital for ten years. Clinically he 
showed an enlarged heart with systolic and di- 
astolic murmurs at the apex and base. There 
was a systolic thrill at the base and at the apex. 
The rhythm was absolutely irregular. The blood 
pressure was 116/94. The liver was palpable 
but there were no signs of cardiac insufficiency. 
A roentgen examination for the first time on 
June 24, 1932, showed marked cardiac enlarge- 
ment both to the right and left with consider- 
able prominence of the left auricle which pro- 
jected back into the mediastinum and extended 
to the right of the midline. The esophagus was 
displaced to the right. The measurements were: 
M.r., 8.5 cm.; Mly 10.9 cm.; G.V., 4.2 cm.; 
Int. Dia. chest, 25.6 cm. Roentgenoscopy 
showed a definite irregular area of calcification 

1.52.5 cm. in size in the region of the mitral 
valve. This moved toward the apex with sys- 
tele. 

_ Diagnosis: Valvular disease, combined chron- 
ic cardiac with mitral stenosis and insufficiency 
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and aortic insufficiency; calcareous mitral dis- 
ease; auricular fibrillation; pleurisy, acute fi- 
brinous, 

Case xvi. M.D, (X-ray No. 75517), a female 
clerk, aged thirty-eight, entered the Out-Door 
Department complaining of marked fatigue. 
She had had rheumatic fever three times at 
eight, eleven and fifteen years of age. Clinically 
she showed systolic and diastolic murmurs at 
the apex. There were no murmurs at the base. 
The rhythm was regular. No thrills were pal- 
pated. The blood pressure was 130/90. There 
were no evidences of cardiac filers. Roent- 
genoscopic examination on November §, 1932, 
showed a small area of calcification in the mitral 
valve, moving toward the apex with each sys- 
tole. 

Diagnosis: 
mitral stenosis and 
mitral disease. 

Case xvin. H.C. (X-ray No. 76415), a male 
clerk, aged thirty-eight, entered the hospital 
complaining of shortness of breath and palpita- 
tion for two years. He had had rheumatic fever 
at twenty-seven years of age. Clinically he 
showed both systolic and diastolic murmurs at 
the apex. There were no basal murmurs or 
thrills over the precordium. The rhythm was 
grossly irregular. The blood pressure was 
130/75. The liver was markedly enlarged and 
there were rales at the lung bases. Roentgen 
examination on January 17, 1933, showed 
marked cardiac enlargement, both to the right 
and left with dilatation of both auricles. Roent- 
genoscopy showed a J-shaped area of calcifica- 
tion deep in the heart overlying the left border 
of the spine with the dancing movements at 
each cardiac contraction, located in the region 
of the mitral valve. 

Diagnosis: Valvular disease, chronic cardiac, 
mitral stenosis and insufficiency; calcareous 
mitral disease; auricular fibrillation. 

Case xvni. H.B. (X-ray No. 75778), a shoe 
salesman, aged forty-two, entered the hospital 
complaining of swelling of the legs for four 
months. He had had rheumatic fever at seven- 
teen and again at twenty years of age. Clini- 
cally he showed marked cardiac enlargement. 
There were systolic and diastolic murmurs at 
the apex, but not heard at the base. There were 
no thrills palpated. The rhythm was grossly 
irregular. The blood pressure was 145/100. 
There was marked edema of the ankles, the 
liver was palpable, and there were rales at both 
bases. Roentgen examination on November 25, 


Valvular disease, chronic cardiac, 
insufficiency; calcareous 
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1932, showed marked cardiac enlargement both 
to the left and right with definite fullness in the 
region of the left auricle and apparent dilata- 
tion of the right auricle. The measurements 
were: Mira 7.7 cm. M.L 14.5 cm. G.V., 00 
cm.; int. Dia., 29.6 cm. Roentgenoscopy 
showed an irregular area of calcification insice 
the heart, well to the left of the spine and well 
posterior, moving toward the apex with each 
systole. 

Diagnosis: Valvular disease, chronic cardiac, 
mitral stenosis and insufficiency; calcareous 
mitral valvular disease; auricular fibrillation. 

Case xix. J.E. (X-ray No. 75222), a machin- 
ist, aged forty-four, entered 7? hospital com- 
plaining of dyspnea and precordial pain of five 
and one-half vears duration. He had had rheu- 
matic fever at twenty-two vears of age. Clini- 
cally he showed a slightly enlarged heart. The 
heart sounds were of good quality. There was 
a mid-diastolic rumble at the apex accompanied 
by a thrill. A faint systolic murmur followed 
the first sound. There were no murmurs at the 
base. The rhythm was grossly irregular. The 
blood pressure was 118/70. There were a few 
crackles at both bases but otherwise no signs 
of cardiac failure. Roentgen examination on 
October 18, 1932, showed the heart slightly en- 
larged in the transverse diameter with definite 
prominence in the region of both auricles waich 
projected backward into the posterior medi- 
astinum, displacing the esophagus backward 
and to the oa - measurements were: 
M.r., $.q-em.; Mi, 82cm: G Va 4.4 cms nt. 
Dia. fee 27.6 cm. ETOO y sowed 
definite rebulir nodular calcification deep in 
the heart, probably in the mitral valve. This 
moved toward the left and toward the apex 
with systole. The patient died twenty-six hours 
after cardiotomy and valvulotomy. Post- 
mortem films of the heart showed a triangular 
mass of calcium 2.2 2.1 X1.7 cm. in size in the 
posterior leaflet of the mitral valve and extend- 
ing into the myocardium. The calcium deposit 
was finely granular and irregular, not beaded 
or in streaks. 

At autopsy the heart weighed 620 grams. It 
was fixed after the method of T. Lewis and 
windows cut so as to give a view of the valves. 


The auricles constituted roughly two-thirds of 


the specimen. The left ventricle appeared nor- 
mal. The left auricle was capacious. The mitral 
valve measured 3X 3.5 cm. Its leaflets were 
greatly thickened and calcareous atthe posterior 
limits. The orifice was t cm. long by 2 mm. wide, 
fish-mouthed and sclerosed, a typical com- 
pletely stenotic valve. The margins of the 
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valve leaflets were firm, irregular and calcified. 
Diagnosis: Valvular heart disease, combined 
chronic cardiac, mitral stenosis and insuf- 
ficiency; calcification of the mitral valve; cardiac 
hy paitropii and dilatation; Alrinous peri- 
carditis; pulmonary arteriosclerosis; pulmonary 
congestion and edema; bronchopneumonia. 
Case xx. C.B. (X-ray No. 55413), a house- 
wife, aged fifty-two, entered the hospital com- 
oe of a dull pain over the precordium, in 
the left axilla, and left upper quadrant of three 
davs’ duration. Through language difficulties 
no definite history of rheumatism could be ob- 
tained but she did remember tender swollen 
ankles as a child. Clinically she showed an en- 
larged heart with systolic and diastolic mur- 
murs at the apex. There were no murmurs at 
the base. The rhythm was grossly irregular. The 
blood pressure was 118/78. There were slight 
signs of cardiac failure. During roentgen ex- 
amination of her gastrointestinal system on 
November 3, 1932, roentgenoscopy showed an 
enlarged heart with intracardiac calcification 
almost 5 cm. to the left of the midline and lo- 
cated posteriorly in the heart. This moved to- 
ward the apex with systole and was in the: 
region of the mitral valve. Subsequently this 
patient had numerous embolic phenomena in- 
terpreted as coming from the heart. 
Diagnosis: Valvular disease, combined 
chronic cardiac, mitral insufhciency and ste- 
nosis; calcareous mitral valvular disease; auricu- 
lar fibrillation; infarct of lungs, kidneys, spleen, 
right detebrann 
Case xxi. J.M. (X-ray No. 56352), a caterer, 
aged fiftv-six,entered the hospital complaining 
of pain in the left back and groin of five weeks’ 
duration. He had had rheumatic fever at twenty 
years of age. Clinically he showed an enlarged 
heart. Both systolic and diastolic murmurs 
were heard at the apex. No murmurs were heard 
at the base. There was no thrill. The rate was 
grossly irregular. The blood pressure was 165/80. 
There was no evidence of cardiac failure. 
Roentgen examination on December 19, 1932, 
showed an enlarged heart with prominences in 
the region of the right and left auricles. The 
measurements were: M.r., 5.5 cm.; M.L., 10.6 
cm.; G.V., 6.2 cm.; Int. a „28.3 cm. Roent- 
penoscopy see definite irregular areas of 
calcification deep in the heart to the left of the 
spine in the region of the mitral valve. Films 
showed other doubtful areas of calcification. 
Diagnosis: Valvular disease, chronic cardiac, 
mitral stenosis and insufficiency; calcareous 
mitral valvular disease; renal calculus; chole- 
lithiasis; auricular fibrillation. 
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Case xxu. E.D. (X-ray No. 75774), a con- 
stable, aged fifty-eight, entered the hospital 
complaining of shortness of breath for nine 
months. The patient had had scarlet fever in 
childhood. There was no history of tonsillitis, 
chorea or rheumatism. Clinically the patient 
had an enlarged heart. The heart sounds were 
faint and there were no murmurs. The rhythm 
was grossly irregular. There were no thrills. 
The blood pressure was 105/60. The liver was 
enlarged. There was free fluid in the chest. A 
roentgen examination on November 25, 1932, 
confirmed the presence of fluid in the chest 
cavities. The heart was enlarged to the left and 
right, was irregular in outline and indistinct. 
Roentgenoscopy showed a rapid, completely 
irregular beat with marked prominence of the 
left auricle posteriorly. An irregular mass of 
calcification was seen well posterior in the heart, 
1X3 cm. in size and well to the left of the spine. 
This moved toward the apex with systole. 

Diagnosis: Chronic myocarditis; auricular 
fibrillation; calcification of the annulus fibrosus 
of the mitral valve. 

Cask xxu. R.N. (X-ray No. 4371), a house- 
wife, aged seventy-two, entered the Out-Door 
Department complaining of epigastric distress 
and dyspnea on exertion. She had been under 
observation at this hospital for seventeen years. 
She gave no history of rheumatic fever or allied 
conditions. Clinically her heart was enlarged 
‘There was a rough systolic but no diastolic 
raurmur heard at the apex. The heart sounds 
were very faint at the base where no murmurs 
were heard. There was no thrill palpated. The 
blood pressure was 190/74. There were no 
signs of cardiac failure. On June 7, 1932, during 
a gastrointestinal examination, a definite area 
of calcification was seen in the heart roentgeno- 
scopically near the posterior border just to the 
lest of the spine in the approximate region of the 
auriculo-ventricular septum. This area of cal- 
cification was shaped like a “C” and it moved 
deñnitely toward the apex with each systole. 

Diagnosis: Calcification in the annulus 
fib-osus of the mitral valve; chronic myo- 
carditis. 

Case xxiv. P.M. (X-ray No. 76195), a re- 
tired police officer, aged seventy-six, entered 
the Out-Door Department complaining of pre- 
cordial pain and dyspnea for two years. There 
was no past history of rheumatism, tonsillitis 
or chorea but he had had severe growing pains 
as a child. Clinically he showed no cardiac en- 
largement, There was a rough systolic murmur 
over the precordium but no diastolic murmur. 


There was no precordial thrill. The rhythm was 
+ 
a 
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regular. The blood pressure was 120/65. There 
were no evidences of failure except a slight en- 
largement of the liver. Roentgen examination 
of his heart on December 30, 1932, showed the 
size to be within normal limits. The measure- 
ments were: Mr., 4.8 cm.; M.L, 7.6 cm.; G.V., 
§.8 com.; Int. Dias 31.0 cm. Reentcenoscopy 
showed - a large C-shaped area of calcification 
deep in the left of the heart, the posterior 
limb being only 1.5 cm. from the posterior sur- 
face of the ko T m lay just at the left border 
of the spine and moved toward the apex with 
systole. It was thought to be in the annulus 
fibrosus of the mitral valve. 

Diagnosis: Valvular heart disease, chronic 
cardiac (?), mitral insufficiency; calcification 
in the annulus fibrosus of the mitral valve; 
angina pectoris. 

Case xxv. L.P. (X-ray No. 75488), a house- 
wife, aged seventy-seven, entered the Out-Door 
Department complaining of weakness, back- 
ache and heart consciousness for years. There 
was no past history of rheumatic fever or chorea 
but she did remember having had severe grow- 
ing pains as a child. Clinically she showed a 
slightly enlarged heart. There was a systolic 
murmur heard over the precordium loudest at 
the apex. There was an occasional sound heard 
in diastole but the heart rate was only 44, due 
to a normal bradycardia. The rhythm was reg- 
ular. There was no thrill palpated. The blood 
pressure was 148/70. Slight signs of cardiac 
insufficiency were noted. 

Roentgen examination on November 3, 1932, 
showed definite cardiac enlargement. T here was 
a dense area of calcification, intracardiac in 
position, to the left of the midline below the 
medial end of the sth cartilage located well pos- 
terior and close to the pericardium. This calcium 
deposit was crescentic in appearance, concave 
upward and moved definitely toward the apex 
with systole. At the time this was considered 
to be pericardial calcification. Further studies, 
however, showed that the calcification was in 
the heart substance, at one point only 1.5 cm. 
from the posterior surface of the pericardium. 
It was finally decided that the calcification was 
probably in the annulus fibrosus of the mitral 
valve. 

Diagnosis: Calcification of the annulus fi- 
brosus of the mitral valve; chronic myocarditis; 
generalized severe arteriosclerosis. 


SUMMARY 


A brief historical survey is presented cov- 
ering the previously reported cases of aortic 
and mitral valvular disease with calcifica- 
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tiondemonstrable by roentgen examination. 

Twelve cases of aortic stenosis with 
calcification are reported, ten of which were 
demonstrated roentgenographicall vin vive. 

Thirteen cases of mitral disease with 
calcification are reported, all of which were 
demonstrated roentgenographically in vivo. 

The clinical aspects of these cases are 
discussed. 

The existing views on the etiology and 
pathology of calcified valves are given 
briefly, reviewing the literature. 

The technique of roentgenoscopy and 
roentgenographic methods for demonstrat- 
ing these calcified valves are presented. 

The case histories are briefly summar- 
ized. 

CONCLUSIONS 


The roentgen-ray visualization roent- 
genoscopically and roentgenographically 
of calcified heart valves during life is pos- 
sible with present-day roentgen apparatus. 

. Aortic stenosis with calcification is a 
common finding in older patients. Calcif- 
cation in the mitral valve leaflets is ac- 
companied by definite signs of mitral steno- 
sis. Calcification in the annulus fibrosus of 
the mitral valve, at least, may be entirely 
unrelated to disease of the cusps and pro- 
duce no cardiac symptoms. 


‘lddenda 1. Since this article was written a 
case report of a calcified mitral valve ina bov, 
aged fourteen, has appeared in Radtograpay and 
Clinical Photography, Jaly, 1933, 9, 1°, by 
Paul A. Bishop. 

At the present date (July 25, 19233) we 
have in our records 39 cases of a Jon in 
the valves of the heart, including the 23 cases 
reported in this article. Of these ey are 19 
in the mitral valve or mitral annulus fibrosus, 
and 20 in the aortic valve, all de nkecaced 
roentgenographically in vivo. 
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THE GENEALOGY OF THE ROENTGEN RAYS:* 


By OTTO GLASSER > Pu.D. 


Clesecand Clinic Foundation 


CLEVELAND, 


OLTA was a very critical and accurate 

experimenter. Even as a boy he had 
carefully built many instruments for meas- 
uring electricity. One of these was an elec- 
troscope with a straw leaf and a condenser 
called a “multiplicator.”” Because of these 
experiments in his youth he acquired excel- 
lent exerimental technique which later 
served him well in his important work. At 
first Volta was completely convinced of the 
correctness of Galvani’s deductions, but he 
soon found that the source of the electricity 
could not be solely within the animal tis- 
sue. In one experiment he exposed a piece 
of nerve from a frog’s leg and connected the 
wires without touching muscle, thus show- 
mg that an electrical effect could also be 
produced with one type of tissue alone. 
Supplementing these observations by many 
other experiments, he soon came to the 
conclusion that the source of the current 
was not animal electricity but originated 
in the metals themselves. He found in 1798 
that electricity is created whenever two 
diferent conductors are placed in contact. 
He then replaced the term ‘‘animal elec- 
tricity” by “metal electricity.” These dif- 
ferent theories of Volta and Galvani led to 
a sharp controversy between the two 
scientists which was only interrupted by 
Galvant’s death. Going a step further, Volta 
divided the solid and liquid conductors 
intc conductors of the first degree, includ- 


ing metal and carbon, and conductors of 


the second degree, or electrolytes. He 
measured the electrical charges with an 
instrument developed from the electro- 
scope of his boyhood, the sensitivity of 
which he could vary within wide limits by 
means of a condenser arrangement. The 
brillant deductions that followed Volta’s 
experiments, especially the definition of the 
Volta range of potentials, are classical. 


* Continued from the August, 1933, issue. 
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Volta’s most important discovery based 
upon his experimental observations was the 
“Volta pile” (Fig. 20), which consisted of 
a column of alternating plates of silver and 
zinc or copper and zinc soldered together on 
one end and separated by moist cardboard 
or leather with which he could furnish a 
constant current of electricity. Volta com- 
municated a description of this “pile” in a 
letter, “On the electricity excited by the 
mere contact of conducting substances of 
different kinds,” dated March 20, 1800, 
addressed to Sir Joseph Banks, the presi- 
dent of the Royal Society in London. In 
this letter he also described the effects and 
the construction of the pile as well as his 
cup apparatus or “couronne des tasses,” as 
he called it, which was very similar to the 
Volta pile. He described the construction 
of his battery in the following words: 


“T obtain about a dozen little 20 unit plaques 
of discs of copper, of brass or better of silver; of 
a thumb’s breadth, and an equal number of 
plaques of tin or, which is much better of zinc, 
of about the same shape and size. I prepare in 
the beginning a sufficient number of rounds of 
cardboard, leather, or some other spongy ma- 
terial capable of absorbing, holding a great deal 
of water, or of the moisture which is necessary 
for the success of the experiment. 

“I place then horizontally upon a table or 
other base, one of the metal plates, for example, 
one of silver, (A =argentum) and on this first I 
fit a second of zinc (Z=zinc); on the second Í 
lay one of the wet discs; then another silver 
plate, immediately afterward another zinc one, 
after that | put in sequence another wet disc. 
I continue so, in the same manner, coupling a 
plate of silver with one of zinc, and always in 
the same order, that is to say, always the silver 
below and the zinc above, or vice versa, which- 
ever way [ have begun, and interposing be- 
tween each of the couples, a wet disc; I con- 
tinue, I sav, to build, of many of these stories, a 
tower as high as can stand without toppling. 
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Fıs. 20. Volta pile. 


“Now, if it will stand up to reach about 20 of 
these stories of metal couples, it will already be 
capable, not only of making the electrometer 
signals of Cavallo, aided by the condenser, to as 
much as 10 or 15 degrees, of charging the con- 
denser by simple touching to the pant at 
which it will give a spark, etc., but also to 
shock the fingers with which one tries te touch 
its two ends, (the head and the foot of ore such 
tower), with one or many little shocks, and 
more or less frequently, whenever one renews 
these contacts; every one of which resembles 
perfectly the slight effect given by a Levden jar 
weakly charged, or a battery charged even more 
weakly, or finally an extremely exhausted tor- 
pedo, which imitates even better the effects of 
my apparatus on account of the shoc<xs which 
it can give without ceasing.” 


From these experiments resulted the con- 
struction of the voltaic cell which revolu- 
tionized the science of physics and chemis- 
try. The enthusiasm with which che Volta 
pile and the Volta cups were recerved may 
well be compared with the feverisa activity 
which followed the discovery of zhe roent- 
gen rays a hundred years later. In both 
cases, along with accurate observations of 
new and fundamental effects which were 
based upon the discoveries, there were 
many fanciful reports and wild specula- 
tions. One must remember, however, that 
the production of electricity by means 
of the Volta pile was so different from that 


by means of the static machines, that there 
were serious doubts that both electricities 
were of the same nature. Another impor- 
tant apparatus built by Volta was the 
‘“electrophorus,” an instrument with which 
he studied the distribution of electrostatic 
charges in an insulator. Professor Wilcke, 
mentioned previously, also seems to de- 
serve some credit for similar studies. Volta 
died at the age of eighty-two, highly hon- 
ored, on March 5, 1827, at his homein 
Como. In 1878 a monument to him was 
erected in Como. The original pile made 
by him and many of his other pieces of 
apparatus which had opened entirely new 
fields of science were collected for an ex- 
hibit in Como to celebrate the centennial of 
the discovery of the Volta pile; unfortu- 
nately all of this valuable collection was 
destroyed there in the great fire in 1889. 


The fundamental experiments of Gal- 
vani and Volta soon led to the construction 
of new apparatus which were destined to 
play a most important rôle in the discovery 
of the roentgen rays. The greatest progress 
which was brought about by the discovery 
of the Volta pile took place in the middle 
of the nineteenth century. It depended 
upon observations made by Hans Christian 
Oerstedt (1777-1851) (Fig. 21), a Dane, 
who conducted most important experi- 
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ments on the interrelationship of electrical 
and magnetic phenomena. 

Oerstedt was born on August 14, 1777, 
the son of an apothecary who lived in very 
modest circumstances in Rudkjébing on 
the island of Langeland. In 1799 he ob- 
tained his Ph.D. degree after having al- 
ready won several prizes at the University 
for his achievements. In 1806 he was ap- 
pointed Associate Professor and in 1817 full 
Professor of Physics at the University of 
Copenhagen. He spent his whole life in 
Copenhagen, although he made frequent 
trips to visit his colleagues at most of the 
universities in Europe. He died, highly 
honored, at Copenhagen on March 19, 
iSSi, 

According to his own statement, Oer- 
stedt suspected as early as 1813 that a cer- 
tain correlation existed between electric 
and magnetic phenomena, but his famous 
discovery of the deviation of a magnetic 
needle by a conductor through which a 
current was flowing, was not made until 
many years later, on July 21, 1820. This 
discovery ended many a wild fantastic 
speculation of a number of philosophers 
who had reasoned for a long time that 
there must be some association between the 
Volta pile and the magnet. Oerstedt’s dis- 
covery was made during a thunder storm 
when he placed a magnetic needle upon a 
table to observe its behavior under the 
influence of the storm. Nothing particu- 
larly interesting happened until he sud- 
cenly noticed a deviation of the magnetic 
needle when he accidentally connected the 
two ends of a Volta pile which happened to 
stand beside the needle, with a platinum 
wire. He repeated and investigated this 
first observation very carefully and found 
scon that the needle “if placed above or 
below the wire placed itself at right angles 
to it, the north pole pointing in one direc- 
tion when the needle was above, and in the 
opposite direction when it was below. The 
direction of the north pole is one way or the 
other according to the direction that the 
positive electricity moves in the wire.” 
Oerstedt communicated the results he had 
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Fic. 21. Hans Christian Oerstedt (1777-1851). 


observed on July 21, 1820, to a number of 
scientific societies and to many of his 
friends in a letter written in Latin with the 
title—‘“‘Experiments on the Effect of an 
Electrical Conflict on the Magnetic Nee- 
dle.” This important communication de- 
scribing the birth of electromagnetism was 
printed in the Annals of Philosophy in the 
same year. 

The sensational discovery of Oerstedt 
found a brilliant interpreter in the French- 
man, André Marie Ampère (1775-1836) 
(Fig. 22), who presented his theories on the 
phenomenon observed by Oerstedt to the 
French Academy of Science, as early as 
September 18, 1820, only a short time after 
he had heard of Oerstedt’s experiments. 
He stated that the Volta pile itself, as well 
as its outside connection, has an effect upon 
a magnetic needle, and that this effect 
proved that an electric current must flow 
in the pile circuit and must act upon a 
magnetic needle all along the circuit. He 
furthermore set up the rule for the direc- 
tion in which this needle would point, the 
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Fic. 22. André Marie Ampère (1 


775—1830}. 
means of recognizing this direction and the 
law to determine the direction in which the 
current deviated the needle. Based upon his 
own opinion, as well as on important ex- 
periments of D. F. J. Arago and H. Davy 
who had observed that the connecting wire 
of a voltaic battery could magnetize iron, 
Ampère showed that electric conductors 
have a dynamic effect upon each other. He 
found that conductors in which the cur- 
rent flows in the same direction repel each 
other and those in which it flows in the 
opposite direction attract each other and 
therewith laid the further foundation for 
electro-dynamics. Ampère made a sharp 
distinction between electric current and 
electric tension. He called the measuring 
apparatus used by du Fay and Nollet and 
others “‘potential meters.” “In order to 
measure an electric current,” he said, “one 
must use instruments which measure the 
strength of the magnetic effect of these cur- 
rents.” He thus made for the first time a 
sharp distinction between electrostatics 
and electrodynamics. 
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Of almost equal importance with Am- 
père’s theories were his experiments deter- 
mining the magnetic effects of electric cur- 
rents upon each other. The construction of 
the solenoids or the “‘current coil”? and the 
basic principles of electrodynamics depend 
upon these experiments and they are the 
foundation upon which a tremendous 
amount of electrical technique subsequently 
depended. Ampère, the “‘father of electro- 
dynamics,” was able to arrive at his bril- 
liant results which were “perfect in form 
and unassailable in accuracy,” as Maxwell 
once said, by his extraordinary mathemati- 
cal analysis combined with great experi- 
mental skill. He picked his way through 
complicated theories and experiments with 
a sure-footedness as uncanny as that of a 
somnambulist. 

André Marie Ampère was born on Janu- 
ary 29, 1775, in Polemieuz, near Lyon. As 
a child he already had shown great in- 
terest in mathematics and other scientific 
problems. At the age of twenty-six years 
he was made Professor of Mathematics in 
the Lyceum at Lyon. He had obtained this 
latter position after publishing a little 
pamphlet in which he showed mathemati- 
cally that in gambling the chances are al- 
ways against the professional gambler. 
also this pamphlet probably was one rea- 
son for his being called to the Technical 
High School in Paris where he was elected 
Professor of Mathematics in 1809. There 
he accomplished practically all of his 1m- 
portant work on electromagnetism. He died 
on June 10, 1836, at Marseilles. 

Numerous investigators who followed 
Volta and Ampère made valuable contribu- 
tions to the knowledge of electricity which 
cannot be discussed here. The next great 
strides in advancement were made by 
G. S. Ohm (1787-1854) a German, and 
Michael Faraday (1791-1867), an English- 
man. George Simon Ohm (Fig. 23) came 
from Erlangen. His father was a locksmith 
but he was very much interested in mathe- 
matics and natural sciences and influenced 
his son to learn something of these branches 
of science. Ohm studied at the University 
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of Erlangen and obtained his degree after 
several interruptions. For many years he 
taught in high schools and finally was made 
Professor of Mathematics at the Poly- 
technic School in Nürnberg in 1833. After 
years of waiting and many petitions to the 
zovernment, his desire to work at a large 
university was granted and he was made 
Professor of Experimental Physics at the 
University of Munich, in 1852. Unfortu- 
nately he did not enjoy his new position 
very long, for he died two years later, on 
July 7, 1854. Ohm’s most important work 
was done when he was teaching at the Co- 
logne Jesuit High School about 1825 but 
was incompletely described in short com- 
munications because of lack of time and 
poor laboratory facilities. It was not until 
1827 that a complete and masterful pres- 
entation of his results was published in 
Berlin with the title “The Galvanic Chain 
Mathematically Considered.” Ohm’s work 
was formulated 1n the law which bears his 
name—‘‘Ohm’s law’’—a mathematical for- 
mula stating the relationship of current, 





Fic. 23.[G. S. Ohm (1787-1854). 
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24. Michael Faraday (1791-1867). 


electromotive force, and resistance. This 
law states that in an electrical circuit the 
current is in direct proportion to the elec- 
tromotive force, and inversely proportional 
to the resistance. His first experimental 
tests of the law were made with the current 
obtained from a Volta pile, but because 
of the inconstancy of this pile he later em- 
ployed a thermocouple which had just been 
discovered by T. F. Seebeck in July, 1821. 
The correctness of this famous law was 
subsequently supported by the experi- 
ments of many prominent physicists so 
that the doubts existing when it first be- 
came known were soon removed. 

Michael Faraday (Fig. 24) who was a 
contemporary of Ohm, was born on Sep- 
tember 22, 1791, in Newington, Surrey, 
near London, the son of a blacksmith. In 
his youth he was an errand boy and an 
apprentice in the establishment of a book- 
binder, C. Riebau in London. This occupa- 
tion gave him plenty of opportunity to read 
books and a series of letters to his friend, 
Benjamin Abbot, throw considerable light 


upon his self-education and his ideas at 
that time, when he first became intensely 
interested in science. In 1812, Mr. Dance, 
a friend, took young Faraday with him to 
hear four lectures on chemistry by Sir 
Humphrey Davy at the Royal Institution. 
Faraday made copious notes during the 
lectures and at home worked them out 
most carefully. When Mr. Dance saw the 
intense interest which Faraday took in 
these lectures he told him to write direct to 
Davy, and Faraday did so, enclosing his 
notes on Davy’s lectures. Much to Fara- 
day’s surprise, Davy’s reply was “imme- 
diate, kind and favorable”; 

[eo be 

Christmas Eve. 
“Sir, 

I am far from displeased with the proof you have 
given me of your confidence, and which displays 
great zeal, power of memory, and attention. E am 
obliged to go out of town and shall not be settled in 
town till the end of January; I will then see you at 
any time you wish. It would gratify me to be of any 
service to you; I wish it may be in my power. 


I am, Sir, your obediant servant 
H. Davy” 


On March 8, 1813, Davy took Faraday 
into the Royal Institute as a laboratory 
assistant, with a weekly salary of twenty- 
five shillings and gave him two rooms in the 
institution. Faraday was able to earn 
Davy’s confidence in a very short time so 
that after six months he was permitted to 
accompany him and Lady Davy as a scien- 
tific assistant, secretary and servant on a 
two-year trip through Europe. The party 
visited many of the famous scientific labo- 
ratories, and thus Faraday came in con- 
tact with many of the continental scien- 
tists. A few years later Faraday became a 
member of the Royal Society in spite of 
Davy’s objections which were mainly based 
upon jealousy, or perhaps rather on the 
jealousy of Lady Davy. In 1820 Faraday 
gave his first lecture before the Royal 
Society; in 1829, when Davy died, he was 
appointed Director of the Laboratories and 
in 1833 he was made Fullerian Professor 
of Chemistry at the Royal Institution with- 
out being obliged to give lectures. He kept 
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this position for fifty-four years until his 
death on August 25, 1867, in Hampton 
Court near Richmond in the house given 
to him by Queen Victoria. 

Faraday was intensely interested in 
Oerstedt’s discovery and Ampére’s funda- 
mental deductions from it. In 1821 he 
repeated all of Oerstedt’s experiments and 
wrote a historical survey of the evolution 
of electromagnetism up to April, 1821. In 
repeating the experiments, he made his 
first important discovery. On Christmas 
day, 1821, he showed his young wife his 
famous experiment of a magnetic needle 
rotating around a wire carrying an electric 
current. He repeated and enlarged upon the 
experiments of these scientists; he was 
especially interested in the correlation be- 
tween electric and magnetic forces. He 
reasoned that since a magnet is influenced 
by an electrical current, a magnetic cur- 
rent must produce electric forces in con- 
ducting wires. In the fall of 1831 he made 
his most fruitful discoveries. On August 29, 
1831, he discovered when moving a magnet 
inside a copper wire coil (or “making” and 
“breaking” the circuit in the primary of 
his “classical transformer”) that an elec- 
trical current was flowing through the coil 
nection between electricity and magnetism 
other than that described by Oerstedt and 
had predicted this important phenomenon 
which he now called “electromagnetic in- 
duction,” as early as December, 1824. He 
commented upon his new discovery in a 
letter to his friend, R. Phillipps, on Sep- 
tember 23, 1831, in the following words: 
“I am working again on electromagnetic 
problems, and I think I have something 
valuable, but I do not want to talk about 
it yet. Perhaps after all my efforts I will 
pull weeds instead of fish out of the water.” 
This important principle of electricity, 
which, together with Oerstedt’s discovery, 
form the basis of modern science, eventu- 
ally led to the construction of the magneto- 
electric machine, the induction coil, the 
transformer, shortly to those apparatus 
which produce strong electric currents of 
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high voltage such as were used by Roent- 
gen when he discovered the x-rays. 

It is impossible to relate in detail all the 
brilliant experiments of Faraday which led 
to his discovery of electro-magnetic induc- 
tion, or the many and valuable accomplish- 
ments that resulted. It must suffice to state 
briefly that he pointed out magnetic and 
electric lines of force, described magnetic 
induction, laid down the law of induction 
and the principles for production of con- 
tinuous induction currents from a coil ro- 
tating between magnetic poles, the princi- 
ple of earth induction, self induction, etc. 
He published a résumé of the knowledge of 
certain phenomena which had been de- 
scribed by many scientists and he ex- 
plained how they were produced by elec- 
tricity, and concluded that all of these 
phenomena must have come about through 
the same agency. In a lecture before the 
Royal Society he expressed this theory in 
the following words: “I have long held the 
opinion, almost amounting to conviction, 
in common, I believe, with many other 
lovers of natural knowledge, that the vari- 
ous forms under which the forces of matter 
are made manifest have one common ori- 
gin; in other words, are so directly related 
and mutually depended, that they are con- 
vertible, as it were, to one another, and 
possess equivalents of power in their ac- 
tion.” 
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hic. 25. Faraday’s induction ring. A, primary and 
B, secondary windings (copy of Faraday’s original 
drawing). 
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FIG.: 26; Joseph Henry (1797-1678). 


In 1838, Faraday started his investiga- 
tions on high tension discharges through 
rarefied gases, which had been neglected 
ever since Abbé Nollet’s experiments. The 
renewed interest in these experiments was 
due to the development of a glass vacuum 
tube which had platinum electrodes fused 
into the tube. They were the creation of 
Heinrich Geissler, a young glassblower of 
Bonn. Faraday studied the peculiar dis- 
charges in tubes which contained small 
amounts of rare earth. His name became 
associated with the dark space which sur- 
rounds the negative electrode, the size of 
which depends upon many factors, such 
as vacuum, potential differences at elec- 
trodes, etc. He also investigated the ques- 
tion as to whether or not the ether oscilla- 
tions propagated from the electrode are of 
a corpuscular nature. 

A contemporary of Faraday who made 
important experiments along the same 
lines, was the American, Henry. Joseph 
Henry (Fig. 26) was born in Albany, N. Y., 
on December 17, 1797, the son of a day 


laborer. In his early youth he attended 
the public school and after school worked 
as a helper in the village store. He then 
entered Albany Academy, paving his own 
expenses from money earned by tutoring. 
In 1826 he accepted the offer to be Profes- 
sor of Mathematics and Natural Philoso- 
phy at the Albany Academy, and six years 
later he was offered the Chair of Natural 
Philosophy at the College of New Jersey 
(now Princeton). During his professorship 
at Albany he worked on the principles of 
electro-magnetic current, and on an elec- 
tio-magnetic motor. He made an electro- 
magnet capable of sustaining fifty times its 
own weight. After the establishment of 
the Smithsonian Institute in Washington 
in 1846, Henry was chosen as its first 
secretary and director. He developed the 
principle of the first electro-magnetic tele- 
graph and of the dynamo and finally made 
a thorough study of producing induced cur- 
rents. Henry’s investigations were deep- 
ened and widened during his Princeton and 
Washington years. In 1868 Henry was 
elected President of the National Academy 
of Sciences and he held this office until his 
death. He died in May, 1878, in Washing- 
ton, highly honored by his country. Henrv’s 
delayed publications were responsib:e for 
the fact that he does not share equal fame 
with Faraday, though in some of the im- 
portant discoveries he undoubtedly takes 
precedence over Faraday. The Italian priest 
F. Zantedeschi who made similar experi- 
ments at the same time shared this fate 
with Henry. When Henry heard in 1832 
of Faraday's fundamental experiments he 
wrote the following: 








“Before having any knowledge of the method 
given in Faraday’s account, I had succeeded in 
producing electrical effects in the following 
manner, which differs from that employed by 
Mr. Faraday, and which appears to me to de- 
velop some new and interesting facts. A piece 
of copper wire about thirty feet long and 
covered with elastic varnish, was closely cotled 
around the middle of the soft iron armature of 
the galvanic magnet. The armature thus sormed 
with wire was placed in its proper position 
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across the ends of the galvanic magnet, and 
there fastened so that no motion could take 
place. The two projecting ends of the helix were 
dipped into cups of mercury and there con- 
nected to a distant galvanometer by means of 
two copper wires, each about forty feet long. 
This arrangement being completed, I stationed 
myself near the galvanometer and directed an 
assistant at a given word to immerse suddenly 
in a vessel of dilute acid the galvanic battery 
attached to the magnet. At the instant of im- 
mersion the north end of the needle was de- 
flected 30° to the west, indicating a current of 
electricity from the helix surrounding the arma- 
ture.” 

Some of Faraday’s observations on elec- 
tro-magnetics were enlarged upon by the 
German, Professor Wilhelm Weber (1804- 
1890), and by the Roumanian, H. F. E. 
Lenz (1804-1865), a member of the St. 
Petersburg Academy of Sciences. Weber 
determined the absolute measure of electro- 
magnetic force which was one of the most 
important consequences of Faraday’s work 
because it furnished the basis for exact 
quantitative measurement of electro-mag- 
netism. Lenz, after repeating Faraday’s 
principal experiments, elaborated upon 
them considerably and among other inves- 
tigations studied quantitatively the rela- 
tion between electromagnetic induction and 
the mechanical action of electric currents 
by means of a sensitive galvanometer. 

In this connection mention must be made 
of the improvements which were made in 
electrostatic machines or the so-called “‘in- 
fluence machines.” G. Belli built in 1831 
a new machine which had a much greater 
output than the type constructed by von 
Guericke in 1663. The first design for an 
“influence machine” seems to have ema- 
nated from the principle of the “electro- 
phorus” and is probably due to Abraham 
Bennet who already has been mentioned 
as the inventor of the improved gold leaf 
electroscope. Other scientists improved 
upon this design. The more modern type 
of influence machine used today was Intro- 
duced during the sixties of the last century, 
and is based upon the ideas of the English- 
man, G. F. Varley and the Germans, Au- 
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gust Toepler (1836-1912) and W. T. B. 
Holtz (1836-1913). The apparatus was im- 
proved by James Wimshurst whose name 
is still borne by present machines. Wims- 
hurst’s patent of his static machine (Brit. 
Pet. Spec. No. 206, 1860) remains the 
foundation for all later constructions. In his 
machine Wimshurst still used glass plates 
with tinfoil while Holtz in 1880 changed 
to hard rubber plates following a sugges- 
tion by R. Voss, a Berlin mechanic. It is 
well known that after the discovery of the 
rcentgen rays these static machines were 
frequently used to produce the high poten- 
tial for the x-ray tube. 

The construction of the instruments to 
measure potential and current also under- 
went considerable improvement. R. Kohl- 
rausch (1809-1858) used a swinging wire 
suspended on a thin glass thread and stud- 
ied electrostatic deflections with this instru- 
ment. The quadrant electrometer which 
was a great improvement on this type of 
instrument was designed by the English 





Fic. 27. Lord Kelvin (William Thomson) (1824- 
1907). 
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Fic. 28. James Clerk Maxwell (1831-1879). 


physicist, William Thomson (Fig. 27) 
(1824-1907), who later became Lord Kel- 
vin. Kelvin had made a detailed study of 
the various types of electrometers in use 
at this time. 

The electrical foundation for the impor- 
tant investigations to come were thus pretty 
well developed. Faraday’s work had given 
the basis for the construction of high ten- 
sion transformers; electrostatic machines 
for the same purpose were developed. The 
progress made at that time in the construc- 
tion of vacuum tubes should also be noted. 
It was through Faraday’s experiments that 
a new interest was awakened in the study 
of electrical discharges from evacuated 
tubes. In 1843, a Frenchman, Abria, ob- 
served the striated effect in vacuum tubes 
and studied the influence of polarity. Grove, 
Quet and Sequin continued the investiga- 
tions in the following years (1852-1858), 
and another Frenchman, J. P. Gassiot, 
contributed many important observations 
on evacuated tubes. He found that the po- 


tential from a battery of over 3,500 cells 


would produce the same phenomenon in an 
evacuated tube as that created by an 1n- 
duction coil. 

These coils were built upon the electro- 
induction principle. The first induction 
coils were built by W. Sturgeon, in 1836, 
and by ©. G. Page, in 1838. C. E. Neef, 
J. P. Wagner and J. W. Gauley improved 
the apparatus by adding the mechanical 
interrupter and in 1853, H. L. Fizeau added 
a condenser. The best induction coils of 
that time were constructed by the Perisian 
mechanic, H. D. Ruhmkorf#f, and most of 
the coils constructed afterwards carried his 
name. 
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Fic. 29. Heinrich Rudolf Hertz (1857-1894. 


The study of electric discharges was re- 
tarded because of ineficient methods in the 
production of vacuum tubes, until 1865 
when Herman Sprengel developed the mer- 
cury air pump with which a relatively high 
vacuum could be produced very rapidly, 
and thereafter better tubes resulted. 

In addition to these technical inferences 
drawn from Faraday’s brilliant experi- 
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ments, the important theoretical conclu- 
sions made by James Clerk Maxwell (1831- 
1879), a Scotchman, Professor of Experi- 
mental Physics in the University of Cam- 
bridge, must be mentioned. Maxwell (Fig. 
28) who was graduated at Cambridge in 
1854 when Faraday was sixty-three years 
old, became deeply interested in the the- 
oretical significance of Faraday’s observa- 
tion of electrical and magnetic fluxes and 
successfully translated Faraday’s work into 
the language of mathematics. He reported 
his work in the book “A Dynamical Theory 
of the Electromagnetic Field”? (1863), but 
his greatest work, the well-known Maxwell 
differential equations of the electromag- 
netic field, was first communicated in an- 
other paper called, “A Treatise on Elec- 
tricity and Magnetism” (1873). This work 
was based on Faraday’s conception that 
electrical and magnetic actions are due toa 
certain state of the medium between the 
bodies. Maxwell’s further development of 
this idea finally led to the electromagnetic 
theory of light. He contended that any 
change of an electric field results in an 
electric current with which magnetic effects 
are associated. Furthermore he deducted 
that regular oscillations of electric state 
travel from any source of rapid and regular 
changes of electric discharge with the ve- 
locity of light and with the same frequency. 
Maxwell’s creative theory and his predic- 
tion of these propagated alternations were 
not experimentally substantiated until aft- 
er his death twenty years later by the ex- 
periments of Heinrich Hertz, a German 
physicist. Maxwell died at the early age of 
forty-eight, on November 5, 1879. 

Hertz constructed a receiving resonator 
with which he was able to detect oscilla- 
tions from a specially constructed spark 
gap—the Hertzian oscillator—through the 
air anywhere in his laboratory. He saw 
that the receiving oscillator had the same 
frequency as that of the sender. He showed 
furthermore that these electric waves could 
be reflected on a denser material than air, 
thus furnishing more proof of Maxwell’s 
theories of the propagation of electrical 
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and magnetic fluxes. Hertz performed these 
important experiments on electrical oscilla- 
tions at the Karlsruhe Technical High 
School between 1885 and 1889. 

Heinrich Rudolf Hertz (Fig. 29) was 
korn on February 22, 1857, at Hamburg. 
He first studied technical sciences and then 
physics under C. R. Kirchhoff and H. von 
Helmholtz, in Munich, Berlin and Bonn, 
and went to Kiel in 1883. He taught phys- 
ics at the Technical High School in Karls- 
ruhe from 1885 to 1889 and returned to 
Bonn in 1889 as the successor of Clausius. 
Here he was principally occupied with 1n- 
vestigations of the electric discharge from 
_ „Evacuated tubes. He died from sepsis at the 
early age of thirty-seven, on January 1, 
1894. He was one of the most brilliant 
physicists that ever lived. A few days be- 
fore his death he wrote to his parents: “If 
something should really happen to me, you 
should not be sad, but just a little bit 
proud, and feel that I belong to the selected 
few who have lived a short life but a full 
cne.” Hertz crowded many tremendously 
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Fic. 31. Julius Plicker (1801-1868). 


important achievements into his few years 
of life and he laid a most important founda- 
tion for subsequent progress in our knowl- 
edge of natural sciences. Perhaps the value 
of his work was characterized best by his 
famous teacher, von Helmholtz, in answer- 
ing a letter of inquiry from the University 
of Bonn when this university sought a 
successor for Hertz. He wrote, “In looking 
for a successor for Hertz, it seems quite 
impossible to find somebody who is able 
to replace this unique man.” 

The researches of Hertz on the electric 
discharge in rarefied gases continued the 
experiments of his predecessors and were 
made possible by the development of the 
Geissler tubes. H. Geissler (1815-1879) 
(Fig. 30) was a modest glassblower at the 
University of Bonn who was given the 
honorary degree of Ph. D. in 1868 by the 
University of Bonn in recognition of his 
valuable assistance in many physical re- 
searches. Among other things he found 
that when his tubes were filled with dif- 
ferent gases at a pressure of one to two 
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Fic. 32. Wilhelm Hittorf (1824-1914). 


millimeters of mercury they displayed won- 
derful color effects. Julius Pliicker (1801- 
1868) (Fig. 31) the Professor of Mathemat- 
ics and Physics, at the University of Bonn, 
gave Geissler great encouragement in his 
work. Plucker was more a theorist than an 
experimental physicist and needed skillful 
collaborators to carry out his ideas. Plt cker 
and Geissler investigated the spectrum ob- 
tained from various gases enclosed ir the 
Geissler tubes. Pliicker was the first to ob- 
serve the green glass fluorescence in the 
tubes opposite one of the electrodes and 
together with his student, Hittorf, he stud- 
ied the influence of a magnet upon the 
radiations emanating from the cathode. 
Wilhelm Hittorf (1824-1914) (Fig. 32) 
came from the family of a merchant in 
Bonn and obtained his Ph.D. at the age of 
twenty-eight, at the University of Bonn. 
A year later he was made “Privatdozent”’ 
at the University of Bonn but soon went 
to the Academy of Minster as Dozent for 
Physics and Chemistry. Conditions at this 
Academy at that time were rather bad and 
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he was furnished with only a small audi- 
torium and a meagerly equipped laboratory 
which was not heated. His budget was 50 
taler a year and his yearly salary was 300 
taler. In spite of these adverse conditions, 
Hittorf began his researches, gave many 
lectures, and gradually enlarged his labora- 
tory. He was appointed Associate Professor 
in 1852 with a salary of 450 taler, and in 
1856, he was made full Professor of Physics 
and Chemistry after he had declined to ac- 
cept the Chair of Physics at the University 
of Bern. At the time of his death at Miin- 
ster, on November 28, 1914, he was ninety 
years old and had been Professor Emeritus 
at the University for twenty-five years. 
The value of Hittorf’s accomplishments 
was not immediately recognized. He was 
one of the first to clarify some of the un- 
known and mysterious effects observed on 
the discharges of electricity through rare- 
fied gases which had been previously noted 
by Abbé Nollet, Hauksbee and subse- 
quently by many others. In his investiga- 
tion of this subject Hittorf made tubes 
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having a much higher vacuum than those 
made by Geissler. He had to overcome 
many difficulties in making these tubes. He 
had only a Geissler pump in his institute 
and it required much strenuous manual 
labor to lift a vessel full of mercury; it took 
several days to obtain a satisfactory vac- 
uum. One of Hittorf’s most important ob- 
servations was that the light from the nega- 
tive electrode (the cathode) of the vacuum 
tube leaves the electrode in straight lines, 
produces heat and causes fluorescence on 
the glass where it impinges. In 186g he dis- 
covered that when solid matter is brought 
into the path of this light, a shadow of 
it is cast upon the glass walls of the tube. 
Plücker later found that this light could be 
deflected by a magnet. “The light ray acts 
as an unending, thin, straight, weightless, 
stiff current string, which remains attached 
when its one end touches the negative sec- 
tion.” Hittorf’s important observations on 
these cathode rays were described in four 
publications in the years 1869 to 1884 and 
created a great sensation. Varley, who has 
been mentioned previously, advanced the 
hypothesis that negatively electrified par- 
ticles are shot out from the cathode and 
can be deflected from their straight path by 
a magnetic field. The English physicist, 
William Crookes (1832-1919) (Fig. 33), 
substituted and enlarged upon these theo- 
ries, but he was of the opinion that the 
radiation emanating from the cathode rep- 
resented a fourth state of matter, so- 
called “radiant matter.” It remained for 
Crookes to show, by a series of very careful 
and brilliant experiments, that matter was 
actually emitted from the cathode, and 
possessed enough energy to rotate a small 
wheel which he placed within the tube. 
Crookes demonstrated his experiments to 
the members of the Royal Institute on 
August 22, 1879, in a brilliant lecture which 
has become classic. 

W. Crookes, who was the son of a tailor, 
was born in London on June 17, 1832. He 
studied chemistry at the Royal College 
of Chemistry under von Hofmann. In 1851, 
von Hofmann made him his assistant and 
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in 1855 he accepted a position as chemist in 
a laboratory in Chester where he worked on 
the spectra of various substances and dis- 
covered the green line of a new element, 
thallium. He investigated the properties of 
thallium very carefully and when attempt- 
ing to determine its atomic weight in vac- 
uum he designed his “radiometer” which 
in turn in its further development paved 
the way to his famous experiments on “‘ra- 
diant matter.” After 1856 he lived in Lon- 
don where he had a private laboratory in 
his home. In later years he devoted most 
of his time to chemical and physico-chemt- 
cal problems. He was highly honored and 
was knighted in 1897. From 1913 to 1915 
he was President of the Royal Society. He 
died April 14, 1919, in London. 

Crookes’ most important studies were 
those on the electrical discharges through 
rarefied gases. In contrast to Hittorf, who 
published his results with great modesty in 
somewhat inaccessible journals, and whose 
books were very technical and dry, Crookes 
was a brilliant writer, demonstrator and 
lecturer. He was very successful in convey- 
ing his information about the cathode rays 
to a great many scientists. Therefore, he 
was given credit often for observations that 
had really been made years before by Hit- 
torf. The tubes with which x-rays were 
subsequently discovered were usually called 
Crookes tubes instead of Hittorf tubes, both 
before and after the discovery of the rays. 
“Crookes dark room” also designated 
phenomenon which had been described by 
Hittorf many years before. The few voices 
calling attention to the credit which was 
due Hittorf in many of these investigations 
received little consideration. For instance, 
the Director of the Royal Observatory at 
Berlin published the following note in the 
‘“Reichsanzeiger” in 1896: 

“The lively interest created through the dis- 
coveries of Professor Roentgen permits us to 
correct a few misunderstandings which had 
been given in the news of this discovery and its 
historical background. Some of the terms used 
at the present time, such as Crookes rays, 
Crookes tubes, etc., should not be used. Most 
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of the experiments published by the English 
physicist, Crookes, on the so-called cathode 
rays were carried out many years ago by H't- 
torf in Muenster and by Goldstein in Berlin. 
Crookes added only a few insignificant details 
and he acknowledged the priority of the Ge- 
man workers in the ‘Chemical News’ of Mey 
30, 1879. However, in his famous lecture which 
was given before the British Association n 
August, 1879, he omitted to mention this fact 
again. The German translator of the latter 
publication did the same thing, and, therefore, 
an incorrect tradition of the work has bee 
propagated.” (München. med. Wcehnschr., 1869, 
43, 68.) 


Also in England a few scientists called ar- 
tention to the priority of Hittorf in many 
of these experiments. (Brit. F. Photography, 
1896, 43, III.) 

The fundamental researches of Hittorf 
and Crookes on the radiation emanatinz 
from the cathode and the theories of voa 
Helmholtz were responsible for the success 
of Hertz’s experiments. In Wiedemann’ s 
Annalen, Vol. 48, von Helmholtz (Fig. 34) 
had presented his theory of electro-mag- 
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netic dispersion which was based on Max- 
well’s equations, predicting the existence 
of electro-magnetic oscillations of very high 
frequencies. Von Helmholtz was able to 
foretell certain properties of the hitherto 
unknown radiation which later was dis- 
covered to be the x-ray. For example, he 
described the phenomena of deflection, dif- 
fraction, and penetration. The Helmholtz 
theory could also be applied to rays of 
smaller frequencies and at the time it be- 
came known was well substantiated by 
Hertz’s brilliant experiments. Von Helm- 
holtz really predicted theoretically Roent- 
gen’s great experimental discovery. 
Hertz’s important work was continued 
by his pupil, Philipp Lenard (Fig. 35). 
Lenard was born on June 7, 1862, in Press- 
burg, Hungary, a son of the merchant 
Philipp von Lenard. He studied mathe- 
matics and natural sciences in Budapest, 
Vienna, and Heidelberg, under von Helm- 
holtz, Bunsen and Quincke. In 1886 he ob- 
tained his Ph. D. degree and became an 
assistant to Quincke in Heidelberg. In 1891 
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Hertz asked him to come to Bonn as Privat. 
dozent. After the death of his teacher, 
Lenard went to Breslau and then in 1895 
to Aachen where he was made Dozent of 
Theoretical Physics. A year later he ac- 
cepted the call to the Chair of Physics at 
the University of Heidelberg where he was 
also made Director of the Physical Labora- 
tory of the University. Lenard deserves 
much credit for the important investiga- 
tions of the property of cathode rays which 
made him the immediate predecessor of 
Roentgen. In 1892, Hertz had demon- 
strated (experimentally) the transmission 
əf cathode rays through metals. He pasted 
zhin gold, silver or aluminum foil upon the 
inside of a uranium glass disc and found 
that a fluorescence of the glass could be 
cbserved even after the cathode rays had 
passed through the metal foils. Lenard, dis- 
cussing these fundamental experiments in 
his Nobel lecture said, 


“One day Hertz called me into his office, an 
event which, much to my regret, took place 
very seldom, and showed me an observation 
waich he had just made. A piece of uranium 
glass inside an evacuated tube was covered with 
aluminum foil and showed fluorescence under 
the foil. He told me one could separate two 
spaces by aluminum foil, and also asked me to 
continue the experiments, which he did not 
have time enough to do. In one space the rays 
could be produced as usual, but in the other 
space they could be observed in a purer state 
than ever before. However, on account of the 
thinness of the foil there should only be a small 
difference of air pressure between the two 
spaces. Still one of the two spaces could be 
well evacuated, and one could study whether 
or not this would affect the production of the 
cathode rays, that is, one could see whether or 
not chey were phenomena produced in matter 
or processes within the ether.” 


Lenard continued Hertz’s experiments 
by placing a thin aluminum foil (0,0026 
mm. in thickness) window opposite the 
cathode in an evacuated tube. With a few 
particles of fluorescent potassium phos- 
phate he could see that the cathode rays 
not only penetrated through the window 
but also travelled quite a distance in the 
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free air. This important observation was 
made for the first time on October 20, 1892. 
Hertz realized the great significance of this 
observation at once and expressed his opin- 
ion to von Helmholtz in a letter dated 
December 15, 1892: 


éx ae 


A very peculiar discovery was made in the 
last weeks by Dr. Lenard, my assistant. He 
closed Geissler tubes with extremely thin alumi- 
num foil and succeeded in using foil of proper 
thickness to keep the vacuum but still permit 
an appreciable amount of the cathode rays to 
go through them. He has found that these raXs 
after once being produced can be propagated 
through air and through various gases; this 
opens an entirely new field of investigation be- 
cause it is now possible to completely separate 
the production of these rays from their observa- 
tion. I advised Dr. Lenard to send a short com- 
munication to the Berlin Academy on account 
of the importance of his results.” 


The outstanding investigations by Len- 
ard which followed upon this first dis- 
covery are well known, They provided a 
significant basis for the important dis- 
covery of the roentgen rays, a fact which 
Roentgen mentioned in his first communi- 
cation by speaking of Lenard’s “wonderful 
experiments.” 

Lenard noted that cathode rays are not 
visible but their effects can be studied with 
fluorescing substances such as phosphates 
and ketones. Apparently he did not use 
barium platinum cyanide at that time. He 
also found that the cathode radiation dark- 
ens photographic plates, an observation 
which had been made also by the Berlin 
physicist, Goldstein, in experiments in 
which the plate was brought inside the 
tube. 

Lenard’s cathode-ray tube (Fig. 36) with 
which he made his important observations, 
is well known. Such tubes were also among 
those used by Roentgen at the time of the 
discovery of the roentgen rays and one of 
them is still to be seen in the Museum of 
the Würzburg Physical Institute. Lenard 
later improved his first tubes by sealing a 
thin aluminum window upon a platinum 
cylinder which was fused into the glass. 
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With a fluorescent screen, Lenard showed 
that the air near the window of the tube 
acted like a cloudy medium. The rays 
which were propagated in straight lines 
within the tube were scattered in all direc- 
tions outside the window; from this he 
reasoned that the molecules of air scattered 
the rays, probably just as ordinary lht 
is scattered by fat globules in milk. He con- 
cluded that the rays must be something 
extraordinarily fine, and therefore he started 
to investigate photographically their pene- 
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the laws of mass proportion of the absorp- 
tion of cathode rays and then to question 
whether the phenomena observed with the 
cathode rays were taking place in matter or 
in ether. He concluded that ether was con- 
cerned although he did not believe in ether 
waves. He advocated this theory against 
that of the English school, whose protago- 
nists believed in a “stream of electric parti- 
cles” or “electrolytic radiation.” Lenard 
attempted to support his theory experi- 
mentally by passing the cathode rays from 
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Fic. 36. Lenard’s tube. 


tration through solid matter. He found 
that the density of the absorbing material 
is important, but not its physical state. 
Gold showed the greatest absorption of 
the cathode rays, silver somewhat less, and 
aluminum still less. If equal thicknesses 
(0.000071 mm.) of the metals were used 
and if metal parts of the same weight per 
area (0.75 mg. per sq. mm.) were used, 
equal absorption was observed. In these 
experiments Lenard employed his familiar 
aluminum “ladder” which had from one to 
nine layers of aluminum foil, o.col4 mm. 
thick, and was used successfully to analyze 
the penetration of various cachode-ray 
beams. Such meta! ladders were frequently 
employed for absorption measurements of 
x-rays after Roentgen’s discover”. 
Lenard’s experiments led him to study 





one tube into another which was highly 
evacuated, so that the sharply defined 
cathode beams in this second tube could be 
deflected by a magnet and thus studied to 
better advantage than when the cathode 
rays were scattered in air. 

Lenard also replaced the aluminum win- 
dow in his tube with a thin glass window 
and obtained equally satisfactory results 
but he personally preferred the aluminum 
window on account of its lightness and ease 
of manipulation. He also made the 1m- 
portant observation that there were dif- 
ferent kinds of cathode rays which were 
deflected to a greater or less degree by 
means of a magnet. This fact had also been 
noted by Goldstein who was the first to 
observe the positive channel rays and who 
described fluorescence in the glass wall and 


: í 


Vor: XXX; No. 3 


also observed the phenomenon of scattering 
of the cathode rays. His observations that 
cathode rays discharge electrically charged 
bodies, independent of their charge, was of 
great importance. 

Lenard’s investigations, as well as all the 
brilliant work done by the many other 
investigators of cathode rays (Elster and 
Geitel, Goldstein, Puluj, Lehmann, Schus- 
ter, E. Wiedemann, Warren de la Rue, W. 
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Spottiswood, J. J. Thompson, J. Perrin, 
L. Weber, A. A. de la Rive) cannot be de- 
tailed at this time. 

This, then, was the state of affairs in the 
construction of high tension apparatus and 
concerning the knowledge of discharges of 
electricity through rarefied gases when Wil- 
helm Conrad Roentgen started to make 
practical experiments on these problems 
in October, 1895. Soon thereafter he dis- 


Fic. 37. Roentgen’s original apparatus with which he discovered the x-rays. a. Ruhmkorff induction 


coil. B. Lenard tubes. c. Hittorf-Crookes tubes. 
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Fic. 38. Roentgen’s first x-ray picture of a hand. 


covered the x-rays (Fig. 37). One of the 
best accounts of this fundamental dis- 
covery was given by the English scientist, 
Sylvanus P. Thompson at a meeting of the 
newly founded British Roentgen Society on 
November 5, 1897: 


“November the eighth, 1895, will ever be 
memorable in the history of Science. On that 
day a light which, so far as human observation 
goes, never was on land or sea, was first ob- 
served. The observer, Professor Wilhelm Con- 
rad Roentgen. The place, the Institute of Phys- 
ics in the University of Wurzburg in Bavaria. 
What he saw with his own eye, a faint flickering 
greenish illumination upon a bit of cardboard, 
painted over with a fluorescent chemical prepa- 
ration. Upon the faintly luminous surface a line 
of dark shadow. All this in a carefully darkened 
room, from which every known kind of ray had 
been scrupulously excluded. In that reom a 
Crookes’s tube, stimulated internally by sparks 
from an induction coil, but carefully covered by 
a shield of black cardboard, impervieus to 
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every known kind of light, even the most in- 
tense. Yet in the darkness, expressly arranged 
so as to allow the eye to watch for luminous 
phenomena, nothing visible until the hith- 
erto unrecognized rays, emanating from the 
Crookes’s tube and penetrating the cardboard 
shield, fall upon the luminescent screen, thus 
revealing their existence and making darkness 
visible. From seeing the illumination by the in- 
visible rays of a fluorescent screen, and the 
line of shadow across it, the work of tracing 
back that shadow to the object which caused it, 
and of verifying the source of the rays to be 
the Crookes’s tube, was to the practised in- 
vestigator but the work of a few minutes. The 
invisible rays—for they were invisible save 
when they fell upon the chemically painted 
screen—were found to have a penetrative power 
hitherto unimagined. They penetrated card- 
board, wood and cloth with ease. They would 
even go through a thick plank, or a book of 
2000 pages, lighting up the screen placed on the 
other side. But metals such as copper, iron, 
lead, silver and gold were less penetrable, the 
densest of them being practically opaque. 
Strangest of all, while flesh was very trans- 
parent, bones were fairly opaque. And so the 
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discoverer, intérposing his hand [Fig. 38] be- 
tween the source of the rays and his bit of 
luminescent cardboard, saw the bones of his 
living hand projected in silhouette upon the 
screen. The great discovery was made.” 


The~sensational reception of this dis- 
covery throughout the civilized world is 
well known. It has been dealt with in detail 
. in my book “Wilhelm Conrad Röntgen and 
the History of the Röntgen Rays” (Springer, 
Berlin, 1931. English edition, Bale, Lon- 
don, 1933.) 

Wilhelm Conrad Röntgen (Fig. 39) was 
born on March 27, 1845, in Lennep, Ger- 
many, the only son of a manufacturer and 
cloth merchant. He studied engineering 
‘and physics in Utrecht and Zürich and was 
made Privatdozent of Physics at the Uni- 
versity of Strassburg in 1875. In 1879 he 
was called to the. Chair of Physics at the 
University of Giessen and in 1888 to the 
University of Wurzburg. It was in Wirz- 
burg that he made the discovery of the x- 
rays in November, 1895. In April, 1900, he 
accepted the call of the University of 
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Munich and moved to the Bavarian capital 


by-special request of the Bavarian govern- 


ment. In 1901 .he was.awarded the first 
Nobel prize for- physics. He. died, highly 
honored, in Munich, on February 20, 1923, 
at the age of ‘seventy-eight, 

Roentgen’s discovery of the x-rays forms 
the brilliant climax to the studious applica- 
tion and previous accomplishments of many 
other scientists: Lenard, von Helmholtz, 
Hertz, Hittorf, Crookes, and: before them, 
Maxwell, Faraday, Ohm and Ampère, and 
then Galvani, Volta and Franklin, Henry, 
and many others, back to von’ Gueticke and 
Gilbert. They all contributed to the knowl- 
edge of the fundamental facts of electricity 


through the brilliant development of the 


production of high tension currents and the 
creation of highly evacuated tubes and the 
study of :the electrical. discharges through 
the vacuiim which finally led to the im- 
portant discovery of the Toentgen rays. 


Figures 5) 0, 12, 16,. 19,- 21, .22, 23,. 24, 28, 
and:33, were drawin from ‘old: punts by Mi, na 
Isom. `’ . 
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A BASIS FOR THE COMPARISON OF ROENTGEN 
RAYS GENERATED BY VOLTAGES OF 
DIFFERENT WAVE FORM 


By LAURISTON S. TAYLOR, GEORGE SINGER, and C. F. STONEBURNER 


Bureau of Standards 
WASHINGTON, D. C. 


ABSTRACT 


Earlier studies of the relationship between 
the applied voltage and the emission of general 
roentgen radiation for various voltage wave 
forms (Bur. Standards F. Research, 1932, 9, 
769 (R.P. s05)) have been extended to include 
generators not previously available. The roent- 
gen-ray output per effective (r.m.s.) milliam- 
pere of tube current is found for full wave and 
constant potential to be nearly the same at any 
given value of the effective (r.m.s.) voltage. For 
half-wave generators it is necessary to make 
allowance for suppressed half-cycle which is 
useless in the production of roentgen rays but 
which enters in the measurement of current or 


voltage with an a.c. meter. Current and voltage_ 


measurements with half-wave rectifiers are cor- 
rected so as to apply only during the useful por- 
tion of the cycle by the application of a factor 
of /$ and v2 to the corresponding values 
measured over a whole cycle. The half-wave 
generator then yields results similar to the 
other generators. The roentgen-ray quality, as 
expressed by a full’'absorption curve, is found to 
be the same for all wave forms having the same 
effective (r.m.s.) value, and regardless of peak 
values. It is thus possible to adequately express 
the quality of any radiation in terms of the 
effective voltage used to excite it. This in turn 
relates the quality directly to that produced by 
constant potential. Thus the difficulty in the 
use of a full absorption curve to express rcent- 
gen-ray quality—namely, its inexpressibility as 
a single numerical magnitude—is overcome. Al] 
output measurements made in terms of peak 
voltage and average current are found to be 
without real significance in quality determina- 
tions. 


I. INTRODUCTION 


Ro TGEN radiation isnecessarily and 
adequately specified physically bv its 
intensity (quantity) and spectral distribu- 
tion (quality, hardness). 

The intensity is defined as the quantity 


of energy flowing through unit cross section 
of the beam in unit time. The spectral dis- 
tribution is defined as the fractional part of 
the intensity comprised within a uniform 
narrow wave length (or frequency) interval 
throughout the roentgen-ray spectrum. 

Intensity is ideally measured in ergs per 
square centimeter per second. In practice, 
however, intensity is commonly expressed 
in roentgens per unit time, which are pro- 
portional to the electrical conductivity 
which the roentgen-ray beam imparts to a 
cubic centimeter of air. This conductivity 
is, for any given wave length or any given 
spectral distribution, very closely propor- 
tional to the intensity. Since, however, the 
factor of proportionality varies with the 
wave length, the ionization chamber indi- 
cations do not serve to give the relative 
intensities of different spectral distribu- 
tions. The conductivity imparted to air by 
radiations having different spectral distri- 
bution 1s probably a better measure than 
intensity of their relative therapeutic value; 
hence, the conductivity of air, expressed in 
roentgens per unit time, has been interna- 
tionally adopted as the physical unit of 
measure of a roentgen-ray dose. But, even 
in dosage, it is important to realize that 
the same number of roentgens represents 
the same dose only when the effective spec- 
tral distribution of the radiations is the- 
same. | 

The spectral distribution of intensity is 


represented by a curve, throughout the 


spectrum, plotted as a function of the wave 
length or the frequency. Its direct deter- 
mination is cumbersome and subject to 
considerable error. In practice it is inferred 


1 Deviation from this proportionality occurs only for roent- 
en-ray beams of such great intensity that columnar ionization 
phe place. This is seldom encountered in practice. 
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as quality (or “hardness’’) from the thick- 
ness of an absorber,.say copper, required 
tc reduce the number of roentgens in the 
radiation to one-half. This thickness is 
celled the half-value layer.? More complete 
information of the spectral distribution is 
inferred from the complete absorption 
curve’ obtained with a series of thicknesses 
of the absorbing material.4-5° In fact, Sil- 
berstein’ has shown that the complete ef- 
fective spectral distribution curve neglect- 
irg characteristic lines is obtainable from 
an exact absorption curve. 

It is well known that the half-value layer 
falls short of satisfactorily expressing the 
quality of the radiation; and the complete 
absorption curve, though adequate, lacks 
the very desirable simplicity of being ex- 
pressible as a numerical magnitude. The 
experimental results published in previous 
papers®*.° and those to be presented here 
snow, however, that the radiation emitted 
by a given tube supplied by a generator of 
any voltage wave form has a quality (full 
absorption curve) nearly identical with 
that which could be obtained with some 
constant potential generator operating at 
a particular voltage. Furthermore, it is 
found that with different generators operat- 
ing to give the same quality, the intensity 
is more nearly proportional to the effective 
tube current than to the average tube cur- 
rent. 

A roentgen-ray tube, on a given constant 
voltage, emits a radiation of definite spec- 
tral distribution which is independent of 
the tube current; as the current increases, 
the radiation increases alike for all wave 


*Taylor, Le S. Bur. Standards F. Research, 1930, 5, 517 - 


(R.P. 212). 

3? This is commonly given by plotting the logarithm of the 
per cent of radiation transmitted, as indicated by the ionization 
chamber, against the thickness of the absorbing medium. 

t Pohle, E. A, and Wright, C. S. Limit exposure in radiog- 
raphy; supplementary report. Radiology, 1930, I4, 17-23- 

‘Taylor, In S. Absorption measurements of x-ray general 
radiation. Radiology, 1931, 16, JO2-J2I. 

£ Wilsey, R. B. On specification of x-ray quality. Radiology, 
1931, 77, 700-713; 

- . 7 Silberstein, L. Phil. Mag. Ser. 7, 1933, 75, 375. 

t Taylor, L. S., and Tucker, K. L. Bur. Standards F. Re~ 
search, 1932, 2, 333 (R-P. 475). 

“Taylor, L. S., Singer, G., and Stoneburner, C. F. Bar. 
Standards J. Research, 1932, 2, 561 (R.P. 491). 

1$ Taylor; L. S. Strahlentherapie (in press). 
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lengths. The ionization chamber measures 
the number of roentgens per unit time 
which, in this case, are proportional to the 
intensity. As the applied voltage is in- 
creased, a larger fraction of the intensity 
of the roentgen-ray beam falls in the higher 
frequency—shorter wavelength—intervals. 
The intensity has increased more than the 
number of roentgens per unit time as meas- 
ured by the ionization chamber; and the 
number of roentgens measured has 1n- 
creased more than the dosage of the radia- 
tion. Similarly, when a pulsating voltage 
wave form is used to excite the tube, the 
quality of the radiation fluctuates during 
the cycle from the softer initial value of 
the harder crest value during the wave 
period; and adds up to some average spec- 
tral distribution which the operator seeks 
to characterize in some definite and simple 
way. Experiment shows this composite 
spectral distribution, for the common types 
of roentgen-ray generator, to be equivalent 
to that produced by the particular con- 
stant potential which produces a radiation 
having also the same absorption curve. 
Comparing mechanical rectifiers (full wave) 
with a constant potential excitation, 150 
kv. constant potential caused_a radiation 
having the same absorption curve as pro- 
duced by igo kv. (peak) and by 200 kv: 
(peak) respectively, on two mechanical rec- 
tifiers; and this similarity extends over 
widely different values of the peak voltages. 
It was also found that these two mechani- 
cal rectifiers were, in fact, operated at 150 


. kv. effective (r.m.s.). Furthermore, for 


any. other given value of the effective volt- 
age, the absorption curves for all three 
generators were found closely alike for fil- 


-trations up to 1.2 mm. of copper. 


In addition, for the same effective volt- 


age, the intensity of the radiation, as 


measured by air ionization, per effective 

milliampere of tube current was practically 

the same for the different types of genera- 

tor, even when the load distorted the volt- 

age wave form. Having established by the 

resultant absorption ĉu curve that the quality 
i See footnote No. 9. 
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of the radiation from different types of gen- 
erator is the same when the effective volt- 
age is the same, it is sufficient, for compar- 
ing heterogeneous roentgen-ray beams or 
roentgen-ray generators to measure the ra- 
diation intensity at one filtration only and 
at different effective voltages. That is, two 
generators yielding the same output per 
milliampere, at a given filtration and given 
effective voltage, will function closely alike 
at other effective voltages and filtrations. 
This was found to hold with the types of 
generators used, for filtrations ranging from 
O.I to 1.2 mm. copper. It should be added 
that, for the same effective voltage, the 
output per effective milliampere of the tube 
is alike not only as regards air ionization 
and absorption curve, but also was found 
alike as regards percentage depth intensity 
in media of low atomic number. 

The need felt for specifying the quality 
of the radiation by a single magnitude is 
thus satisfied by stating the constant volt- 
age which will produce it; and, in addition, 
the intensity of the radiation having that 
quality is given as more nearly proportional 
to the effective than to the average tube 
current. In fact, 1t was found that the out- 
put per average milliampere varied with 
peak voltage to such an extent as to be 
without real significance in most cases. This 
fact is undoubtedly responsible, in a large 
measure, for the very great discrepancies 
between comparisons of roentgen-ray tubes 
and generators by various observers, many 
of whom have been prone to compare gen- 


erators or tubes under widely different load - 


conditions, then correcting the voarius out- 
puts on the assumption that there is a linear 
relationship between roentgen-ray output 
and average tube current. For the usual 
roentgen-ray transformer having charac- 
teristically large electrical regulation, this 
assumption Is far from correct. 

Another common error has been intro- 
duced by improper control of such factors 
as the capacitance of the aerial system, 
diaphragming of the roentgen-ray beam, 
and the type of tube inclosure. Tests made 
in connection with this and past studies 
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have shown that a variation of any one.of 
these factors influences the final result and 
it is thus essential that all such factors re- 
main constant throughout any adequate 
comparison of roentgen-ray tubes or gen- 
erators.4 

As a continuation of the study outlined 
in the foregoing paragraphs, the main ob- 
jects of the present paper are: 

(1) Tocompare the radiation from a sin- 
gle roentgen-ray tube operated on several 
types of voltage wave form; 

(2) To compare the effect of different 
criteria of control of applied voltage and 
tube current; 

(3) To show how various radiations may | 
be equated to constant potential radiation. 


IJ. EXPERIMENTAL PROCEDURE 


The following types of high voltage roent- 
gen-ray generator were employed: A dou- 
ble disc mechanical rectifier, B, having a 
divided high tension transformer (two trans- 
formers in a single tank) and rectifying 
over approximately 20 degrees of the half 
cyclé; a commercial “constant potential” 
generator, C, having a ripplage™ of about 
2 per cent per milliampere; a “constant 
potential” generator, F, (B.S. Standard) 
having a ripplage of about 0.2 per cent per 
milliampere; a half-wave kenotron recti- 
fier, D, using the same two-pole high ten- 
sion transformer previously used for gener- 
ator, 4; a full-wave kenotron rectifier, E; 
and a half-wave kenotron rectifier, G; using 
the same high tension transformer as gener- 
ator È. 

A single type of thin-walled cerium glass 


3 See footnote No. 8. 
3 The letter designations of generators 4,-B, and C corre- 


` spond to those used in earlier publications involving the same 


generators under the same condition of aerial, tube enclosure, 
etc. Hence the results given here are for the most part directly 
comparable with those given in the papers cited earlier. 

u Up to the present the term “constant potențial” has been 
used in describing the potential supplied by kenotron or other 
valve tube rectification in which there is, of course, a slight rip- 
ple. A more accurate designation of voltages not actually constant 
but fluctuating about some mean value is “ripple voltage.” Thus 
by a “ripple quantity” (potential or current) is meant a periodic 
quantity y=Vota sin (weta) tF? sin (2wxfay)- >e in 
which the constant term Vo is so large that all values of the quan- 
tity are positive (or negative). The amount of ripple (“rippiage” 
or “ripplance”) in a ripple quantity is the ratio to the average 
value of the difference between the maximum and minimum 
values of the quantity. 


= 
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Coolidge tube was used throughout this 
study. 

All generators were so areanned that 
they could be connected to the same aerial 
system leading to the roentgen-ray tube 
(Fig. 1). An interchange of generators 
cculd be accomplished in a minute’s time 
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Littel fuses. In addition, the meter and 
fuses were short-circuited when not ac- 
tually being read. 

Average and effective (r.m.s.) tube volt- 
ages were measured respeczively with d.c. 
and a.c. voltmeters used in conjunction 
with a 150-megohm non-inductive shielded 
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XV ALONE 
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(4xX4X%7 FEET) 


THIMBLE CHAMBER 


Fig. 1. Diagram of apparatus showing voltage and current measuring eqcipment. . 


so as to eliminate any short-time changes 
that might occur in the tube. Numerous 
check runs made at intervals over several 
months showed no change in the roentgen- 
zay tube used. An air blast from a high 
Dressure blower was directed against the 
tube walls for cooling. Half-megohm surge 
résistors were used at all times in each side 
of the high tension line for suppressing any 
surges or high frequency oscillations. 
Average and effective (r.m.s.) tube cur- 
rents were measured in the manner previ- 
ously described.!5 For the effective current 
measurements a thermo-milliameter, B; 
wasfused. To protect the heating element 
from damage dué to surges it was con- 
nected into the circuit through 1/32 amp. 
4 See footnote No. 9. . 


+ 


‘resistor, R, placed across the high tension 
leads to the tube. The meters were con- 


nected in the center of the resistance so as 
to be near ground potential. This voltage 
measuring unit never drew more than 1 
milliampere from the circnit and hence had 
no undesirable effect on the operation of 
the generators. 

The tube output was measured in roent- 
gens per minute by means of a calibrated 
thimble ionization chamter kept in a fixed 
position with respect to the filters and 
tubes. The distance from the center of the 
chamber to the center of the focal spot was 
5o cm., and at 15 cm. from the-chamber 
were placed the limiting aperture and a 


16 Taylor, L. S. Bur, Standard: J. Research, 1930, 5s 609 (R. 
P. 217}. 


b 
Roentgens per minute per ma 





Kilovolts 


Fic. 2. Roentgen-ray output as a function of applied 
“constant potential” for 1 per cent and 10 per cent 
ripplage. 


permanent filter (except during the deter- 
mination of absorption curves) of 0.567 
mm. of copper, plus 1 mm. of aluminum” 
on the side next to the chamber. Earlier 
tests showed that secondary radiation from 
the filter at this distance had no influence 
on the ionization measurements. The di- 
ameter of-the beam at the chamber was 5.5 
cm. throughout. To show the effect af the 
cross sectional area of the beam upon the 
measurements, it was found that when a 
beam diameter of 14.5 cm. was used there 
was an increase in ionization of 9.0 per cent 
for all voltages applied to the tube. This 
increase may be ascribed to the inclusion 
of stem radiation which had been cut off 
by the smaller aperture. In order that 
measurements: made at different times 
might be directly comparable, all ioniza- 
tion current readings were corrected to a 
normal atmospheric condition of 22°C. 
and 76 cm. mercury pressure. 


17 Compare with 0.535 mm. Cu filtration used in our sarlier 
papers. 
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IH. EXPERIMENTAL RESULTS 


(a) Output per average milliampere. 

Outputs per unit tube current were usu- 
ally determined from two operating cur- 
rents, 4 and 6 ma., to bring out the differ- 
ences produced by changes in the tube load. 
Similar measurements made for smaller 
and larger tube currents show that the 
order of magnitude of the change in out- 
put per average milliampere with tube cur- 
rent is about the same at all currents up to 
10 ma. 

Figure 2 shows, for the two constant po- 
tential generators, C (dots) and F (cir- 
cles), the output per average milliampere 
as a function of the peak voltage. The rip-. 
plage of these generators was about Io per 
cent and 1 per cent, respectively, at the 
tube currents used. It will be noted, how- 
ever, that the points for the two genera- 
tors fall very closely along the same curve. 
This bears out previous findings that, for 
the type of measurement encountered in 
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Fic. 3. Output per average milliampere as a func- 
tion of the peak voltage for a mechanical rectifier. 
(To avoid confusion the actual'data points are 
not plotted on this and most subsequent figures.) 
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therapeutic roentgen-ray work, the differ- 
erce in roentgen-ray output between 1 and 
Io per cent ripplage in constant potential 
generators is not greater than I or 2 per 
cent and is consequently of no significance. 

The average and effective tube currents 
in Figure 2 were almost identical, as of 
course they should be. The peak voltages 
measured with a sphere gap were higher 
than the effective or average voltages by 
about the expected amount. This accounts 
for the Io per cent ripplage in generator C 
as against 1 per cent in F. For closest agree- 
ment between the two generators, F and C, 
effective rather than peak voltages should 
cf course be used, although the difference 
* is seen to be small enough to be neglected 
for many purposes. 

The output per average milliampere for 
the mechanical rectifier, B, is given by the 
curves in Figure 3 as a function of the peak 
voltage. Similar curves for the half-wave 
generator, D, are given by curves in Fig- 
ure 4; and for the full-wave, Æ, and half- 
wave, G, generator by curves in Figure 5. 
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Fic,-4. Output per average milliampere as a function 
cf the peak voltage of a half-wave vaive tube recti- 
- fier. 
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200 


Kilovoits (Keak) 


Fic. 5. Output per average milliampere as a function 
of the peak voltage for a hali-wave and full-wave 
valve tube rectifier, using the same high tension 
transformer. 


Curve C on each plot is for constant po- 
tential. The straight-dashed line is the 
same on all curves and is purely for refer- 
ence to assist in comparing curves between 
different groups. 

The first fact of significance is fi same 
as reported by us in similar earlier stud- 
ies,!8 namely, the very g-eat difference be- 
tween the output per average milliampere 
for constant potential as compared with all 
other wave forms. 

For generators B; D, £, and G, the out- 
puts per average milliampere are grouped 
within a comparatively narrow region. 
However, as the voltage increases the di- 
vergences between the several generators 
seem to be increasing, as well as the diver- 
gences between the ouzputs of the same 
generator under different loads. In fact, at 
200 kv. (peak) there is, based upon this 
type of comparison, an output spread of 
about 25 per cent between the several 
generators. 


18 See footnote No. 8. 
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The variations between generators are in 
part due to differences in electrical regula- 
tion of the main transformer. Hence, to 
compare the half-wave and full-wave gener- 
ators, the same transformer should be 
used. This was done with generator Æ for 
which the output curves are given in Fig- 
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Fic. 6. awit per effective milliampere as a function 
of the effective voltage for a mechanical rectifier 
and full-wave valve tute -ectifier. 


ure §. The ‘results, which have been 
thoroughly checked, are not consistent 
with respect to load conditions. At 4 ma. 
(average) tube current there is an increas+ 
ing divergence between the half- and full: 
wave generators, beginning at I per cent at 
130 kv. (peak) and reaching 17 per cent at 
190 kv. (peak). At 6 ma. there is a decreas- 
ing divergence in going to higher voltages, 
changing from 17 per cent at 130 kv, 
(peak) to I per cent at 1g0 kv, (peak). The 
impossibility of accurately comparing roent- 
gen-ray generator outputs on the basis of 
average tube currents and peak voltages Is 
confirmed. 

There is thus no obvious relationship be- 
tween the roentgen-ray outputs even when 
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operated on the same transformer and ac- 
cordingly in comparisons it is not strictly 
necessary to use identical -transformers. 

The only generalization that can be 
made from these data is that, if the tube 
currents are not varied over a range greater 
than +2 ma, (av.), the outputs of the 
various generator types will be the same 
within +15 per cent. It is, moreover, 
found that the output per average milliam- 
pere depends upon the particular tube cur- 
rent to such a degree as to render meaning- 
less all comparisons between tubes and 
generators unless carried out at the same 
average current. . 

Many observers have been prone to com- 
pare generators or tubes under widely dif- 
ferent load conditions, correcting the vari- 
ous outputs on the assumption that there 
is a linear relationship between roentgen- 
ray output and average tube current. For 
the usual roentgen-ray transformer, having 
characteristically poor electrical regula- 
tion, this assumption is far from correct. 
For example, it is not permissible to as- 
sume that, if the outputs of two generators 
at a given peak voltage differ by 20 per 
cent, the difference can be made up by in- 
creasing the tube current of one by 20 per 
cent, keeping the same peak voltage. 

The observed difference in output per 
average milliampere between the half- and 
full-wave generator should ideally be nil, 
since to obtain the same average tube cur- 
rent with a half-wave generator as for a 
full-wave generator, over a number of 
cycles, the current during a single half- 
cycle need. only be doubled throughout. 
However, i in’ practice a marked difference 
is observed principally because of the large 
electrical regulation of the transformers. 
For, with the necessarily larger instantane- 
ous values of the tube current in the half- 
wave generator, the resultant voltage wave 
form becomes so distorted as to produce a 
marked influence upon the foentgen-ray 
output. Furthermore, some roentgen tubes 
are purposely constructed by such a dis- 
position of the focusing shield as to limit 
the space charge effect and so as to pass 
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only a narrow current wave. With such a 


tube the difference between a full- and 


half-wave generator is more markéd. 
(b) Output per effective milliampere. 
Effective (r.m.s.) tube currents and volt- 
ages were obtained at the same time as the 
data just presented, hence are entirely 
comparable therewith. Values of the roent- 
gen-ray output per effective milliampere, as 
a function of the applied effective voltage, 
are plotted in Figure 6 for generators B, C, 
and E. The broken line curve, C, is for con- 
stant potential. It is seen that, as with the 


earlier reports, the curves for the full-wave 


generator, E, follow very closely along the 


, curve for constant potential, while those 


for the mechanical rectifier, B, approach 
tae constant potential curve at higher volt- 
ages. At 150 kv. (effective) the total spread 
of the output per effective milliampere for 
all three generators 1s less than Io per cent, 
while, for either B or E alone, with con- 
stant potential, it is less than 4 per cent. 

It is thus indicated that the output per 
effective milliampere at the higher voltages 
is approximately the same for full-wave 
generators and constant potential. The pre- 
vious studies show that the roentgen-ray 
cuality for given effective voltages would 
likewise be the same. | 

Measurements of the effective (r.m.s.) 
voltage in half-wave generators have little 
significance except under ideal conditions 
which seldom exist in roentgen-ray cir- 
cuits. This is because the effective voltage 
meter gives a root-mean-square value over 
a whole cycle, while only half the cycle is 
effective in the production of roentgen- 
rays—the other half being suppressed by 
the rectifier. If it were possible to measure 
the effective (r.m.s.) voltage during only 
the useful half-cycle, then the results would 
undoubtedly be directly comparable with 
those for a full-wave rectifier. 

For a full-wave rectifier the effective 
voltage, Æ, (r.m.s.) is given by 


‘f* sin? wt dt 
Exjs(r.m.s.) =E (peak) h sin d. 





(1) 
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Xr (peak) =.71 E (peak). 


For a pure sine wave this may be divided 
into two parts 


Esp(r.m.s.) _ 
ie ner e a 
= (peak) "A ite sole a 
Qar 2T 
V2 | 
=—_E (peak) =.71 Æ (peak). (2) 


If, however, we consider one-half of the 
wave to be suppressed, and therefore use- 
less, we have for a half-wave sine generator 


2 
Fi;3(r.m.s.) — A Bya(ems,) i 


=,7I Eajlr.m.s.) 
=.5 E (peak). (3) 


We may apply this result to the ideal case 
of a half sine wave and full sine wave volt- 
age of the same peak value. It would be 
observed that the r.m.s. voltage read over 
the full cycle on the half-wave generator 
must be multiplied by +/2 to give the 
same r.m.s. voltage as for the full-waye 
generator, 

The voltage wave form, however, in the 
usual roentgen-ray generator is not a pure 
sine wave (section d) because of the large 
electrical regulation of the transformer and 


_the reaction of the roentgen tube. Analysis 


of the actual wave form by Fourier series 
would show each useful half-wave to corre- 
spond to a wave:form having a predomi- 
nant 3d harmonic and less important har- 
monics of higher order. We have then a 
complex wave form for which the r.m.s. 
voltage is no longer given by (2) but rather 
by the following: 


Eg;4(t.m.8.) | 


=y f j | Des ia (beot + 0)? ar 


Zs J “ paz sin (dwt + 9) lat (4) 
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Fic. 7. Output per effective milliampere as a function 
of the effective voltage for two half-wave valve 
tube rectifiers, using different high tension trans- 
formers. 


Me 


Solution of this equation for one half-wave 
only shows that equation (3) relating the 
r.m.s. value during a half-cycle to the 
r.m.s. value over a full cycle is valid only 
when there are no strong even harmonics 
present. Since, as pointed out, the wave 
form is composed predominantly of the 1st 
and 3d harmonics, we can, to a first ap- 


proximation, obtain a measure of the effec- . 


tive voltage during the useful part of the 
cycle by multiplying the measured value 
by the v2. This type of correction is of 
course unnecessary for any phenomena 
utilizing the full cycle of the voltage wave, 
which includes all other common roentgen- 
ray generators. 

By a similar procedure we should also 
correct the effective (r.m.s.) tube current 
readings to apply only during the useful 
half of the cycle. Making the same assump- 
tions: for the current wave form as were 
made for the voltage wave form, it is 
found that the r.m.s. current values over 
a full cycle as read on the meter, should be 
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reduced by a factor of V3 which is equiva- 
lent to increasing the output per effective 
ma. during the useful half-cycle by the fac- 
tor 1/2. 

Outputs per effective milliampere, dur- 
ing the useful part of the cycle, obtained 
for the two half-wave generators D and G, 
are plotted in Figure 7 after the measured 
tube currents, and voltages were thus cor- 
rected by the factors V4 and v2, respec- 
tively. The broken line curve is for the 
same tube on constant potential. While the 
agreement between the three generators is 
not as close as in the case of the full-wave 
generators, the spread of the outputs, at a 
given voltage, is not nearly so large as in 
the case of equal peak voltages (Figs. 4 and 
5). As shown below, the quality of these 
radiations at any given effective voltage is 
very nearly the same, thus bearing out our 
earlier findings on other generators. 


(c) Quality as related to voltage measure- 
. ments. 
Ordinarily it has been assumed that at 
a given peak voltage, copper absorption 
curves obtained under different tube cur- 
rents will be the same. This is based upon 


the further assumption that the output per - 
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Fie. 8. Copper absorption curves showing the rela- 
tionship between the roentgen-ray quality and the 
effective voltage as the tube load is changed. 


average milliampere of a tube does not 
vary with the load. We have just shown, in 
the case of all but constant potential gener- 
ators, that this assumption does not hold 
for changes in tube current even as small 
as 2 ma. On the other hand, it has been 
shown that at any.tube current the quality 
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of the roentgen-ray béam is the same at a 
given effective (r:m.s.) voltage." 

The curves in Figure 8 show a very sensi- 
tive test of the relationship of quality to 
voltage. These were made with the full 
wave generator E, since in this case varia- 
tions in tube current had the least effect 
on the output per milliampere. Curves 1 
‘dots) and 2 (crosses) were obtained respec- 
tively with the same effective voltage 
(140.5) but with peak voltages of 159 and 
164 kv., the peak voltage change being 
saused by a change in tube current of 2 to 
4 ma., respectively. Curves 2 and 3 (circles) 
were for the same peak voltage (164 kv.) 
, but with respective effective voltages of 
140.5 and 148 kv., and respective tube cur- 
rents of 4 and 2 ma. From these, we see 
that (a) so long as the effective voltage is 
maintained constant, the absorption curves 
. (hence roentgen-ray quality) are the same 
(curves 1 and 2); (4) a change in tube cur- 
rent of 2 ma., with the same peak voltage, 
causes an appreciable change of quality 
(curves 2 and 3). a 

Similar results were obtained using the 
half-wave generator D, after making cor- 
- rection as in section (b) for the suppressed 
half of the cycle which is ineffective in 
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Fic. 9. Copper. absorption curves for three genera- 
tors of different type, operated at approximately 
the same effective voltage. 

Generator F—141.7 ky. (effective) —143 kv. (peak). 

Generator B—143.0 kv. (effective)—192 kv. (peak). 

Generator D—144.0 kv. (effective)—180 kv. (peak). 


2a 






8 


Log Transmission 
r 
©% 





h 





8 
6 . 


roentgen-ray production. Curve 4 (squares) 

was obtained with the generator (D) oper- 

ated at 99.7 kv. (effective, measured) or 

140.5 kv. (effective, corrected), showing a 
18 See footnote No. 9. 
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Frc. 10. Relationship between effective and peak 
voltage for a half-wave rectifier. 


very close agreement between the qualities 
obtained with it and the full-wave genera- 
tor (E). 

Finally, Figure 9 gives the copper ab- 
sorption curves for generators F, B, and D 
at approximately the same effective volt- 
age but at widely different peak voltages, 
and shows the close relationship between 
the effective voltage and quality. The oper- 
ating conditions are given in the legend. 
These curves show the qualities of the ra- 
diations to be the same; in section (b) it 
was found that the outputs per eff. ma. 
were practically the same, so it may be 
concluded that the radiations are essen- 
tially alike. 

(d) Changes in voltage wave form. 

Changes in the voltage wave form, 
brought about largely by poor electrical 
regulation of the transformer, appear to be 
the principal cause of the irregularity re- 
ported above. Information regarding the 
wave shape of the voltage applied to the 
tube may be obtained from the measure- 
ments already recorded, so that oscillo- 
graphic examination of the wave form, 
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which is laborious under such varied condi- 
tions, need not be resorted to. 


The general wave form may be inferred 


from the relationship between the effective 
(r.m.s.) and peak voltage. These are given 
in Figure 10 for the half-wave generator 
(D) and in Figure 11 for the half-wave (G) 
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- Fic. 11. Relationship between effective and peak 
voltage for a half-wave and full-wave valve tube 
rectifier, using the same transformer. 


and full-wave (F) generator employing the 
same transformer.*° The heavy straight 
line on each plot is for the case of a dure 
sine wave where kv. (peak) = v2 kv. (etec- 
tive). It is evident that, where the carve 
for a particular generator and tube current 
lies below the line for a sine wave, a rela- 
tively broad flat-topped voltage wave form 
is indicated which approaches constant po- 
tential as the limit. Where the curve lies 
above the line kv. (peak) =+/2 kv. (efec- 
tive), a relatively narrow or peaked voltage 
wave form is indicated. 

Thus, we find that if the tube currert at 
a given peak voltage is increased, there is a 


* Similar curves for generator B are given in Figure 7B of 
Research Paper No, 491. 
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marked decrease in the effective voltage, 
indicating a narrowing of the voltage wave 
form and causing a corresponding change 
in quality {2 change corresponding to a 
lower constant potential). The effect on a 
given transformer in passing from full- 
wave to half-wave rectification is indicated 
by the curves in Figure 11. For a given 
average tube current of 4 ma. and the same 
peak voltage, an increase in the effective 
voltage in going from full- to half-wave is 
found. This indicates a broadening of the 
wave form and an increase in the hardness 
of the radiation; which is to be expected, 
since the half-wave generator draws a 
larger maximum tube current during the , 
cycle and flattens out the wave. 

These curves likewise show to what ex- 
tent we may rely upon the assumption, in- 
volved in equation (3) and used in arriving 
at the effective voltage in the case of half- 
wave generators. For example, it is found 
in Figure 11, that the 6 ma. curve for gener- 
ator G approaches nearer a sine wave 
value than the 4 ma. curve; hence should 
yield more nearly the normal output per 
milliampere at that effective voltage. This 
is found to be the case for the same 6 ma. 
in Figure 7. 


IV. CONCLUSIONS 


The experimental results presented in 
this paper corroborate in detail and further 
extend our earlier findings regarding the 
relationships between roentgen-ray tube 
output and the applied voltage and current 
supplied by different types of high voltage 
generator, in the following essentials: 

1. For a given effective (r.m.s.) tube volt- 
age, the roentgen-ray outputs per effective 
milliampere of tube current for all roent- 
gen-ray generators are much more nearly 
the same than for any other type of voltage 
and current measurement. The variation 
of output per effective milliampere with 
tube current is small; hence, results ob- 
tained at one tube current are comparable 
with results obtained at some other tube 
current. 

2. Roentgen-ray qualities at a given ef- 
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fective voltage are nearly the same for all 
generators. [his means, in effect, that the 
output and quality of any generator may 
be reduced to terms of an equivalent out- 
put and quality obtained with constant po- 
tential which, in itself, is perfectly definite. 
= 3. Ripplage in constant potential genera- 
zors of I to 10 per cent causes no apprecia- 
dle differences as far as concerns the usual 
quality and quantity measurements. 

4. Effective (r.m.s.) current and voltage 
measurements on a half-wave generator 
must be suitably corrected for the useless 
nalf-cycle when using the customary types 
of r.m.s. reading meters. 
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ç. In the comparison a half-wave and 


. full-wave generators with constant poten- 


tial at given peak voltages and tube cur- 
rents, there is no simple relationship be- 
tween the roentgen-ray output or qual- 
ity. 

6. The specification of roentgen-ray out- 
put in terms of average tube current and 
peak voltage is indefinite because of volt- 
age wave form distortion with change in 


load. 


This investigation has been made possible through 
the cordial cooperation of the American x-ray equip- 
ment manufacturers, to whom we express our appre- 
ciation. . 
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ABSTRACT 


The relation between roentgens and energy 
is discussed, and the energy per cm.? per roent- 
gen plotted for the range 100 to 2,200 ky. Cal- 
culated values of attenuation and absorption 
coefficients are given for the same range. 

The number of roentgens required to pro- 
duce an erythema is calculated on certain as- 
sumptions which cannot be justified theoreti- 
cally, but give fair agreement with observa- 
tion. The total energy delivered under the 
same conditions is calculated. 


QUANTITY OF RADIATION 


UCH has been said and written both 

for and against the roentgen unit, but 
the fact remains that its use provides the 
only convenient methed available for meas- 
uring the quantity of radiation, or, as it is 
called, the x-ray dose. The dose in roent- 
gens can be measured quite readily and 
with sufficient accuracy for all practical 
purposes and we can reasonably expect 
that a. given number of roentgens will al- 
ways produce the same effect under the 
same conditions. This is satisfactory in 
practice as long as the problems dealt with 
are similar in nature and the quality of 
radiation is the same, but we have no right 
to expect that a given number of roentgens 
will produce the same effect regardless of 
the quality of the radiation. As a matter of 
fact, we can expect this to be so only in 
very special cases. [t is much more reason- 
able to assume that equal effects are pro- 
duced when equal quantities of energy are 
absorbed in a given volume. We cannot 
assert, offhand, that this must be true, but 
we can assume that it is true and see if it 
leads to conclusions which agree with ob- 
servation. The assumption appears to be 
reasonable if we confine ourselves to hard 


radiation so that we may neglect the effect 
of photo-electrons completely. The error in 
so doing is at most a few per cent. Our 
assumption becomes still more reasonable 
when we consider the case of a fairly large 
beam directed against an absorbing body 
sufficiently large to absorb all or nearly all 
of the energy in the beam, for then, as the 
radiation in the hard beam becomes de- 
graded by scattering, a large fraction is 
ultimately absorbed as radiation of the 
same quality as the. softer beam. 

Such differences as seem to exist between 
single and multiple celled organisms in re- 
gard to their sensitiveness to radiation at 
different wave lengths is of no importance 
in the case here considered, for in practical 


application of roentgen rays in deep ther-. 


apy we are dealing with a heterogeneous 
mass of highly complex material, and the 
best we can do is to assume that the de- 
struction in a given volume is proportional 
to the energy absorbed in this volume, the 
proportionality factor depending on the 
type of cell, but not on wave length. 


QUALITY OF RADIATION 


By quality of radiation we mean the 
spectral distribution of the energy. The 
short wave limit depends only on the maxi- 
mum voltage applied to the roentgen tube, 
whereas the distribution of energy depends 
on the voltage source, target material, and 
on the kind and thickness of filter. If it is 
desired to use hard radiation, high voltage 
together with filters of high atomic num- 
bers is required. In the wave length region 
with which we are here concerned, the 


photo-electric absorption is still important- 


in the case of elements of high atomic 
numbers such as lead, gold, and platinum, 
and we can therefore take advantage of the 
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preferential absorption of the longer wave 


‘lengths. Therefore, the higher the atomic 


number of the filter is, the harder will the 
radiation be for a given sacrifice in energy. 

As the action of the filter 1s purely to at- 
tenuate by scattering or absorption the 


' softer part of the radiation, more than the 


harder, we cannot have hard radiation left 
unless it was there to start with, and it is 
therefore important that we start out with 
a spectrum which is as rich as possible in 


hard radiation, if hard radiation is desired. 


The hardest radiation produced depends 
only on the maximum voltage, but the 
amount of energy in the form of hard radi- 
ation depends on the shape of the voltage 
and current wave. Thus the spectrum 
which is richest in hard radiation is pro- 
duced when the potential on the roentgen 
tube is always at maximum when current 
flows through the tube. This is the case 
when constant potential is used or with 
alternating voltage, if the filament is ar- 
ranged to furnish electrons only when the 
voltage is at or near its maximum value. 
As far as the quality of radiation is con- 
cerned, there is thus little choice between 
constant and alternating potential. Rectifi- 
cation has, of course, no influence on the 


d 
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spectrum, provided the rectifier is satts- 
factory. With the mechanical rectifier as 
generally-used, it is another matter. There, 
as with the induction coil, the voltage wave 
is usually so steep, 1.e., of so short duration, 
that very little hard radiation is produced. 

It is not usually convenient to specify 
the spectral distributicn of energy in a 
roentgen-ray beam and for this reason it is 
practical to characterize the beam by its 
equivalent wave length or equivalent volt- 
age. By the equivalent wave length ^, we 
mean that wave length of monochromatic 
radiation which has scme predetermined 
measurable property, in common with the 
beam in question. For our present pur- 
pose, the property mdst suitable’ would 
seem to be the attenuation in water. - 

The equivalent voltege V. is then the 
voltage required to produce radiation of 
the equivalent wave lenzth and is given by 
Einstein’s equation: 


(1) hv =eV 
_ fe _ 12354 
(2) Mami Ae r, 


V,in kilovolts and ^. in x-units. 1 x-unit 
=o A =10—! em. 
The calculations to follow are made for 
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V -Volfs x10" * 
Fio. 1. Calculated half-value layer of water for monochromatic radiation roo to 2,200 kv. 
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monochromatic radiation and it is clear 
that they hold closely only for-this case. 
We may, however, assume that the equiva- 
lent wave length as here defined has suffi- 
cient meaning to permit us to draw conclu- 
sions as to the effects of a heterogeneous 
beam of radiation, such as we are forced to 
use in practice. 
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equivalent voltage is then determined by 
comparing the measured value of dıs with 
the half-value layer of water for mono- 
chromatic radiation. In Figure 1 are shown 
half-value layers of water for monochro- 
matic radiation from 100 to 2,200 kilovolts. 
The curve has been calculated by using 
values of the attenuation coefficient de- 





Volis „30`? 
Fic. 2. Scattering per electron calculated from the Klein-Nishina formula. Monochromatic radiation. 


«g =total attenuation; .¢,=total scattered radiation; «0 


«€s m= forward scattered radiation; aa backward 


scattered radiation; Ja = true absorption, recail electron. 





Focal Spot 


Protective Armor enclosing Source 


Limiting Diaph 





Fic. 3. Arrangement for measuring radiation in roentgens. 


The attenuation in water of the radiation 
from a roentgen tube is most conveniently 
determined by measuring the half-va_ue 
layer of water. This is done with the tube 
operated as it is to be used, and the filters 
in place. A very small beam must be used 
_ and care must be taken that only the direct 
beam enters the measuring chamber. The 


ge 


termined from the formula given by Klein 
and Nishina.! 
. In Figure 2 the curve marked w is the 
attenuation coefficient thus determined. 
We have checked the value of «e with mon- 
ochromatic radiation of wave length \=24 
x-units and found it accurate within the 
t Klein O., and Nisaina, Y. Ztschr. f. Physik., 1928, 52, 867. 
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probable error of the measurement which 1s 
about 2 per cent. 


THE ROENTGEN 


Before entering upon our main theme, 
the absorption of radiation in water, it is 
necessary to discuss the measurement of 
radiation in roentgens and to convert roent- 
gens into units of energy, i.e., ergs. When a 
quantity of radiation in the form of a small 
beam of homogeneous roentgen rays falls 
‘upon a substance such as air, the beam, in 
passing through a thin layer of the sub- 
stance, will be attenuated by the amount 
(3) E= nEs 

Where £, is the energy falling on the layer, 
-~ while n is the number of electrons in the 
layer, a is the attenuation coefficient per 
electron and may be written 
(4) oft = eT +o 
Here .7 is the photo-electric absorption co- 
efficient per electron and can be neglected 
in air when V, is greater than Ioo kv. 
«7 is the energy per unit of energy of the 
beam which is removed by each electron in 
interactions in which the energy is divided 
between the electron and degraded radia- 
tion. We can therefore express the attenua- 
tion coefficient 


(5) ot = 0 = ates. 

Where og is the true absorption coefficient 
per electron, 1.e., fraction of energy taken 
up by the electron, while .o, represents 
the energy in the degraded radiation. 
Figure 3 shows schematically an arrange- 
ment suitable for measuring hard x-rays in 
roentgens. A small, well-defined beam is 
used, and the limiting diaphragm must be 
so arranged. that scattered roentgen rays 
and electrons from the filter,-as well as 
from the diaphragm, are prevented, as far 
as possible, from reaching the measuring 
volume between (a) and (b). For other 
precautions, reference may be had to the 
very careful investigations by Dr. Lauris- 
ton S. Taylor of the U. S. Bureau of 
Standards. Under these conditions, the 
number of ions formed between (a) and (b), 
and collected on the collector plate, can be 
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assumed to be proportional to the energy 
actually absorbed in the shaded volume 
between (a) and (b). It is true that many 
of the recoil electrons which start out in the 
shaded volume are not completely ab- 
sorbed between (a) and (b), but this loss is 
exactly compensated by the gain of elec- 
trons which originate in front of (a). 

It is advisable to construct the measur- 
ing chamber of aluminum or other light 
material and to avoid the use of lead 
around the chamber. If the diameter of the 
beam 1s small, say less than 1 per cent of 
the distance.in which the radiation loses 
one-half its energy, then the fraction of de- 
graded radiation which is absorbed in the 
measuring volume directly, or scattered 
back from the surroundings, may be neg- 
lected, and the energy Æ. actually absorbed 
per cm. in the shaded volume ts 
(6) Ea = Pali Ma 
Ey being the energy per cm.? of the beam 
at the point where the measurement 1s 
made, say at (a) a =3.92 X10" is the num- 
ber of electrons per cm.’ in the air. It is 
dificult to measure E, directly in energy 
units, but we can calculate the energy if 
we know the number of ions produced by 
the recoil electrons originating in 1 cm.’, 
for each ion removes 32 electron volts from 
the recoil electron and therefore 1 e.s.u., in 
the form of ions, requires that an energy of 
32/300 =0.107 ergs shall have been ab- 
sorbed in 1 cm.®. But by definition, the 
quantity of radiation which produces 1 
e.s.u. in I cm.’ of air, is I roentgen, so we 
have 


(7) E,=0.107 ergs per cm.’ per roentgen. 


Let R be the number of roentgens delivered 
at the point (a), then 


(8) ÆE=0.107 R ergs will be absorbed per 
cm.? at the point (a) 
Combining this result with equation (6) we 

see that . 
ey Bie 0.107 R 


ao~ ga 


is the number of ergs de- 


livered per cm.? at the point (a) when 
the total quantity of radiation is R 
roentgens. 
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Ja, the scattering absorption coefficient per 
electron, may be calculated by making use 
of the expressions for the distribution of the 
scattered.energy developed by Klein and 
Nishina.t The calculated values of ra for 
several wave lengths are plotted in Figure 2 
against V as abscissa. Inserting these calcu- 
lated values in. equation (9), and taking 
R=1, we obtain the actual energy in ergs 
per cm.? for a quantity of radiation equal to 
i roentgen. This is shown in Figure 4. 
It is not safe to extrapolate this curve much 
below X =100 kv. because of the photo- 
electric absorption which we have neg- 
lected. 
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By a broad beam we mean a beam, the 
diameter of which is at least equal to the 
distance in which the energy is reduced 
to one-half. 

As in the previous case, it 1s important 
for our consideration that the filter and the 
limiting diaphragm do not contribute much 
scattered radiation to the absorbing body. 
This condition is best fulfilled if the ab- 
sorber is some distance from the limiting 
diaphragm. Under these conditions we per- 
mit a quantity of radiation equal to R 
roentgens to fall on the surface of the ab- 
sorber. 

We shall now determine the number of 
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Fic. 4. Total energy falling on 1 cm?. when I roentgen is delivered. 


ABSORPTION IN WATER 


The general problem of absorption in a 
large body is extremely complex and it is 
doubtful if we should gain much useful in- 
formation by attempting a detailed solu- 
tion. It seems, therefore, advisable for our 
present purpose, to limit ourselves to condi- 
tions such as are-used in deep therapy, and 
apply certain general energy considerations 
to the case. 

We consider a broad beam of x-rays fall- 
ing upon a body sufficiently large to ab- 
sorb nearly all of the energy in the beam. 


roentgens required at various wave lengths, 
if it is desired that a constant amount of 
energy shall be absorbed per cm.? of a sur- 
face layer, say 1 mm. thick. 

The energy absorbed in this surface layer 
is given approximately by i 


(10) E, = (at a)n Eo 


where ,o./, as before, is that fraction of the 
energy which is absorbed by the recoil elec- 
tron, while ¿Eo is the fraction which is 
scattered backward in the form of radia- 
tion, 7, 1s the number of electrons per cm.? 
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_ of the surface layer under consideration. 
' For water 2,=3.36 X10™ electrons. That 
we must here-use s, rather than sS, =s, 
+0; is seen, when we consider that the 
fraction Æo is either absorbed in the sur- 
face layer, or compensated for by radiation 
which is scattered back from layers farther 
on.along the beam, while sE. béing the 
fraction scattered forward, is not compen- 
sated for, and thus does not contribute to 
the surface absorption. It is true that the 
compensation is not complete, owing to the 
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using the value of Fy given by equation (9), 
we get ` | 


eTa Ma 


—- jer 


ar Ms 





ao 

Here all quantities are known and we 
may determine R for any desired value of 
E, and V,. This has been done for E, =1.4 
104 ergs per cm.? in a layer 1 mm. thick 
for a number of wave lengths and the re- 
sults plottediin Figure =£. 

The values chosen for Æ, and for the 
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Fic, 5. Total number of roentgens required to cause absorption of 1.4 X10‘ ergs per cm.? of a surface layer 
I mm. thick. Calculated. A curve of the erythema dose can be expected to be simila:. 


attenuation of E along the path, but the 
deficiency will tend to balance the effect of 
‘multiple scattering and ultimate absorp- 
tion of the degraded radiation photo- 
electrically. 

Klein and Nishina have developed ‘an 
expression for the energy of scattered radi- 
ation per unit solid angle as a function of 
the wave length. 

If we integrate this expression between 
‘the limits.#/2 and r and evaluate the in- 
tegral for several values of X, we obtain the 
curve marked «e, in Figure 2. 

Returning now to equation (10), and 


te 


thickness of the layer considered are, of 
course, somewhat arbitrary, and we should 
therefore not attach too much significance 
to the numerical values given in the plot. - 
The general trend, however, is quite clear, 
and relative values are uncertain only be- 
cause of the uncertainty involved in setting 
the absorption coefficient equal to .oa+-.¢+. 
This would seem to be z sufficiently close 
approximation for our purpose,: although. 
certainly not entirely justifiable on the- 
oretical grounds. 

It is an interesting fact that in the region 
below 1,500 kv., on the average very nearly 
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half of the energy in the interaction be- 
tween the radiation and an electron is 
given to the electron or scattered backward 
while the other half is scattered forward. 
By using the values shown in Figure 2, 
it may be seen that the maximum devia- 
tion from this rule is less than 5 per cent, 
so that we may write 


(12) 


Instead of equation (10) we can therefore 
write 


(13) 
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Fic. 6. Total energy delivered for constant absorption in the surface layer. 


This would not change the curve in Figure 
s appreciably. | 

The curve in Figure 5 thus represents 
the number of roentgens which at a given 
wave length must be delivered in order 
that 1.4104 ergs may be absorbed per 
cm.? of a surface layer 1 mm. thick. If, 
now, this absorbing body is the human 
body, and if we assume that 1.4 X 10t ergs 
absorbed per cm.? of the skin produces a 
certain recognizable reaction on the skin, 
then we should expect that this effect will 
be produced when we deliver the number 
of roentgens given by the.curve in Figure 
5 for x-rays of a given equivalent voltage. 

In the usual type of x-ray equipment, the 
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spectral distribution of energy is such that 
the equivalent voltage is about one-half to 
two-thirds of the maximum voltage, de- 
pending on the filtration. Keeping this in 
mind, we see that the curve in Figure 5 
represents fairly well the number of roent- 
gens required to produce an erythema of 
the skin with the various kinds of radiation 
employed in deep therapy. 

It is interesting now to determine the 
total amount af energy which under these 
conditions has been delivered to the body 
for each cm.? of surface. This we obtain 
most simply by solving equation (10) for 





bz 4 


E,=1.4 X10! ergs per cm.?, thus obtaining 
Ey as a function of the equivalent voltage. 
The results of this computation are shown 
in Figure 6 which therefore may be taken 
to represent the relative merits of radiation 
of various degrees of hardness, on the as- 
sumption that we are interested solely in 
delivering the greatest amount of energy 
possible with a given skin effect. 

In the case of deep-lying tumors, say 10 
or more cm. below the surfacé, the com- 
parison obviously is even more in favor of 
the hard radiation. The soft radiation is 
attenuated so rapidly that most of the 
energy is used up in destroying the over- 
lying normal tissue and very little is ab- 
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sorbed in the tumor. This is particularly 
important when small ports are used, as 
the attentuation is then greatest. It is for 
this reason that the radiologist who at- 
tempts to use low voltage equipment for 
deep therapy work finds himself forced to 
use large portals, and he does not have an 
opportunity to use his skill and judgment 
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in using multiple portals adapted to the 
particular case in hand. 


Since the present paper was submitted for publica- 
tion, the author has thought it of interest to treat in 
a similar manner the voltage range in which the 


-photo-electric absorption is not negligible. This will 


be presented in a subsequent paper to appear in an 
early issue of this Journal. 
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ROENTGENOGRAPHY* 


PART II. THE DEPENDENCE OF SHARPNESS UPON MOVEMENT OF 
. LUNG TISSUES AND SIZE OF FOCAL SPOT 


_ By R. B. WILSEY 


ROCHESTER, NEW YORK 


THE movement of the lung tissues with 
the heart beat, and the limitations in 
the ability of the focal spot to stand, with- 
out damage, the energy applied to the 
roentgen tube, constitute the most dif- 
Cult phase of the problem of definition or 
sharpness in chest roentgenography. Frac- 
tically the whole of the electrical en=rgy 
used for the production of roentgen rays is 
concentrated on the focal spot. A tiny frac- 
tion of this energy emerges from the focal 
spot in the form of roentgen rays, but the 


remainder serves merely to heat a thin- 


layer of metal of the area of the focal spot. 
This heat is radiated and conducted away 
rather slowly, so that, in the case of short 
exposures, the immediate effect is to cause 
a rapid rise in temperature of the focal spot 
surface. Tungsten, the metal commanly 
used for the active face of the target, has 
the highest melting point of any metal 
known and can safely be heated to a higher 
temperature than any other target ma- 
terial. Even so, the focal spot on a tung- 
sten target must be large enough to afect 
very noticeably the sharpness of roentgen- 
ray shadows. 

The power that may be applied to a 
given size of focal spot increases slightly as 
exposure time is decreased,? but, in the 
main, the increased tube currents neces- 
sitated by shorter exposure times must be 
accommodated by a nearly proportional 
increase in area of focal spot. The larger 
focal spot offsets, to a greater or less de- 
gree, the gain in sharpness secured by 
shortening the exposure time. How, then, 
should exposure time and focal spot size be 
mutually adjusted to secure the best re- 
sultant roentgenographic sharpness? 

In an ingenious method of attacking this 


problem developed by Bouwers,?4 an anal- 
ysis was made of the way in which various 
factors influence the degree of diffusion of 
the edge of a shadow as projected upon the 
film. The edge of any shadow in the roent- 
genogram may be diffused by reason of 
geometric factors, such as the size of the 
focal spot combined with the relative dis- 
tances of the cbject and the focal spot from 
the film. The edge of the shadow may also 
be diffused by the movement of the object 
during the exposure. Any such diffusion 
may cause the edge of the shadow to have a 
perceptible width. If this width is small, 
e.g., less than 0.1 mm., it appears fairly 
sharp to the naked eye; but if it 1s wider 
than 0.1 mm., as is usual in roentgen- 
ography, it appears more or less diffuse. 

The width of the diffuse edge of a shadow 
may be called the unsharpness. If the ob- 
ject of interest in the roentgenogram, such 
as a portion of lung tissue, moves during 
the exposure, the edge of the shadow of the 
object is diffused to the extent that the 
shadow has moved. This distance is the 
product of the speed of movement ‘and the 
exposure time. For instance, if the speed of 
movement is 19 mm. per second, and the 
exposure time 1/5 second, the shadow 
has moved 1/¢ of 10 mm., or 2 mm. The 
width of diffusion of the edge of a shadow 
arising from movement is called movement 
unsharpness. Movement unsharpness 1s 1l- 
lustrated in Figure 1(4) which assumes a 
point source of roentgen rays. 

If the object is stationary during the ex- 
posure, movement unsharpness is avoided, 
but the edge of its shadow may be diffused 
somewhat because of the size of the focal 
spot and the distance of the. object from 
the film. In this case the diffusion at the 
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. edge of the shadow is the penumbra formed 

by the width of the focal spot, as illustrated 
in the diagram of Figure 1(4), and is called 
geometric unsharpness. If d is the width of 
‘the focal spot, OF the object-film distance, 
and OT the object-target distance, geo- 
Ua, 


metric unsharpness, is equal to 


OF/OT Xd. 
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THE CALCULATION OF UNSHARPNESS 

It is of interest to calculate movement 
unsharpness, geometric unsharpness, and 
total unsharpness for a series of exposure 
times, assuming typical conditions used in 
chest "roentgenography. From data to be 
discussed later, a figure for a typical veloc- 
ity of movement of lung tissue may be 


Fic. 1. (a) The edge of a shadow is blurred by movement to the extent that the shadow has moved during 
~ the exposure, giving rise to movement unsharpness. (+) The edge of a shadow may also be diffused by the 
size of the focal spot and the distance of the object from the film; the width of the penumbra at the edge 


of a shadow is designated as geometric unsharpness. 


The total width of the diffuse edge of a 


shadow, owing to the combination of the 


effects of movement of the object and the 


penumbral shadow cast by the focal spot, 
1s equivalent to the sum of the movement 
unsharpness and geometric unsharpness 
(Fig. 2), and is called total unsharpness. 
Movement unsharpness may be dimin- 
ished by shortening the exposure time; 
however, this must be accompanied by an 
Increase in tube current in order to afford 
adequate exposure of the roentgenogram. 
‘The increase in tube current makes neces- 
sary an enlargement of the focal spot, with 
a resulting increase of geometric unsharp- 


taken as 5 millimeters per second. At 80 


kv.p. and 6-foot target-film distance, with. 
photographic materials of average speed, 

an exposure of 20 milliampere-seconds 
should be ample for the majority of chests. 
The calculations will be made for a por- 
tion of lung tissue 4 inches from the filr. 
(object-film distance =4 inches). A line fo- 
cus tube, with anode slope of 20 degrees, is 
assumed, with a focal spot which appears 
square as viewed along the path of the 
central ray. Data’ supplied by Bouwers?4 
are used in computing the size of focal spot 
and the resulting geometric unsharpness 
corresponding to each exposure time. The 
results are recorded in Table 1. l 
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The values of movement unsharpness 
show that, with a lung tissue speed of 5 
millimeters per second, an exposure of 2/40 
or 1/60 second is short enough to make the 
movement practically imperceptible in the 


MOVEMENT z 
UN SHARPNESS 
‘TOTAL 

UNSHARPNES 
GEOMETRIC 
UNSHARPNESS 
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second, and at 1/20.second the total un- 
sharpness is effectively the same as af 1/30 
second. Altogether, the 1/20 second ex- 
posure is to be preferred over the 1/30 
second, since it permits a slightly smaller 






Fic. 2. Total unsharpness is the sum of movement unsharpness and geometric unsharpness. 


roentgenogram. However, at 1/60 seccnd 
the increase in geometric unsharpness more 
than offsets the decrease in movement un- 
sharpness, with the result that total un- 
sharpness is actually higher at 1/60 second 
than at 1/40 second. In fact, the minimum 
value of total unsharpness occurs at 1/39 


O mm. 


UNSHARPNESS 
@ 
Cc 


®© 
Umir: 


Ua 


.O8 40 AS 


20 SBEC. 
OFT EXPOSURE TIME 


_ Fic. 3. Unsharpness due to focal spot size (Up), un- 
sharpness due to movement (Um), and total un- 
sharpness (UmU,+Um) as a function of ex- 
posure time. These curves are drawn to fit the 
following conditions; exposure of 20 ma-sec. at 80 
kv.p.; 6-foot target-film distance; 4-inch object- 
film distance; speed of lung tissue movement ¢ 
mm. per sec.; line focus tube with 20-degree anode 
slope. s 


focal spot and consequently better defini- 
tion in the more slowly moving portions of 
the lungs. 

Bouwers? derived a series of equations 
from which calculations such as those re- 
corded in Table 1 -may readily be made. 
Movement unsharpness is given by 


U „ = at 


(1) 


where a is the speed of movement in milli- 
meters per second and ¢ is the exposure 
time. 


TABLE I 


Total 


Exposure | Movement | Geometric 


Time /|Unsharpness/Unsharpness|/Unsharpness 
Seconds | Millimeters | Millimeters | Millimeters 
1/4 1.25 o.16 1.41 
1/10 O.§0 0.23 0.75 
1/20 0.2 0.33 0.58 . 
1/30 5 e S ip: 0.40 0.57 
1/40 | 0.12 0.47 0.59 
‘1/60 o.c8 0.58 0.66 
1/120 0.04 0.82 0.86 


Geometric unsharpness is given by the 
expression 


OF JE 


Se 
OTV Bt 


(2) 


where OF is the object-film distance, OT 
the object-target distance, E is the energy 
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passed through the focal spot during the 
exposure expressed in watt-seconds, B is 
the specific load capacity of the focal spot 
expressed in watts per square millimeter ef- 
fective target area, and ¢ is the exposure 
time. The energy of the exposure Æ is the 
product of kilovolts (effective), milliam- 
peres, and exposure time. 

The total unsharpness is the sum of the 
geometric unsharpness and the movement 
unsharpness, or 


U mee U; + Ua (3) 


Figure 3 shows typical curves of U, and 
Um plotted aginst exposure time. Curve 
U, shows how geometric unsharpness 
diminishes with increase of exposure time 
because of the fact that a longer time per- 
mits a smaller tube current and therefore 
a smaller focal spot. Curve U, shows how 
movement unsharpness increases in pro- 
portion to the time of exposure. The curve 
for total unsharpness U is found by adding 
the corresponding values of U, and U,. 


This curve has a minimum, a point at 


the focal spot size and the exposure time 
are mutually adjusted to give the least ùn- 
sharpness or best definition. This means 
that under the conditions to which this 
curve is applicable, no possible adjustment 
of exposure time and focal spot size can 
give a lesser unsharpness than the mini- 
mum value on the curve. The value of 
minimum unsharpness and of the corre- 
sponding exposure time is not affected 
appreciably by change of.target-film dis- 
tance, but any changes in the other factors, 
such as speed of film or intensifying screens, 
the specific load capacity of the focal spot 
or the speed of movement of the edge of 
the shadow on the film, will all affect the 
minimum unsharpness available and the 
proper adjustment of exposure time and 
focal spot size to produce minimum un- 
sharpness. 

These equations contain the assumption 
that the specific load capacity of the focal 
spot does not change with exposure time, 
whereas, in fact, a focal spot will stand a 


: om, ENY greater load, in watts per square 
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millimeter, as exposure time is diminished. 
This would produce a slight decrease in 
both optimum exposure time and minimum 
unsharpness, but these effects are so small 
they can be neglected in the present stage 
of the investigation. 

The exposure time giving the minimum 
unsharpness, derived from Bouwers’ equa- 
tions, is 

VOF E 
= (4) 
V4aB OT? 
and may be called the optimum exposure 


time. When the total unsharpness is a 
minimum, it may be shown that 


U, =2U m (5) 


that is, geometric unsharpness is double 
that due to movement. 

The curve U of Figure 3 has a rather 
broad “valley” where the effect of a small 
change in exposure time is compensated for 
almost exactly by the corresponding change 
required in the focal spot size. The range 
of times over which total unsharpness 1s 


fopt = 


practically unchanged is, in this case, from 


0.02 to 0.07 second. It has already been 
shown that target-film distance has very 
little effect upon sharpness in chest roent- 
genograms, and now it is found that within 
a certain range, exposure time has prac- 
tically no influence upon the sharpness; 
both these conclusions result from the con- 
ditions that the focal spot is to be used.at 
or near its maximum load carrying capac- 
ity. These facts explain why both prac- 
tical experience and ordinary methods of 
experimentation have failed to show that 
any particular target-film distance and ex- 
posure time are clearly the best for chest 
roentgenography. 

In general, it is preferable to choose one 
of the longer exposure times within the 
permissible range, since this will allow a 
smaller focal spot to be used, thereby pro- 
ducing better sharpness in the slower mov- 
ing or stationary positions of the lungs, and 
diminishing the power required of the 
roentgen machine. Usually it is found that 
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the optimum exposure time can be in- 
creased $0 per cent without noticeable 
change in sharpness. 

` It is of interest to make a few calculations 
of the optimum exposure time and mini- 
mum unsharpness obtainable with repre- 
sentative conditions of chest roentgenogra- 
phy. For the specific load capacity of the 
focal spot, Bouwers* gives the value of 250 
watts per square millimeter of area meas- 
ured on the target face; for a 20-degree 
target face this value becomes 730 watts 
per square millimeter of effective area as 
projected in the direction of the central ray. 
The conditions assumed, as well as the 
results obtained, are recorded in Table 11. 


TABLE II 

Kilovolts peak....... AEE 80 

Kilovolts effective............05. 56.6 

Milliampere-seconds........... .. 20 
Given | Target-film distance (feet)........ 6 
Data {Object-film distance (inches)...... 4 

Anode slope (degrees)............ 20 

Specific load capacity of focal spot 

(watts /min?).<4.4440+2e5d0a% 730 

Speed of movement in mm./sec.... 5 

Optimum exposure time, fopt (sec.). 0.033 

Milliamperes for flopt... annann 530 

Focal spot width (mm.) for fops.... 6.4 
Calcu- |Minimum unsharpness (mm.)..... O87 
lated 

NID Fepu (SEC) cob die a ET 0-057 


Data 
. |Milhamperes for 3/2 fopt.......... 350 ` 
Focal spot width (mm.) for 3/2fop:. 5.2 
Total unsharpness for 3/2 fopp(mm.) 0.59 


The optimum exposure time comes out 

practically 1/25 second, the milliamperes 
= required are 530, and the minimum un- 
sharpness is about 0.6 mm. If the optimum 
exposure time be increased by 50 per cent, 
to approximately 1/18 second, the un- 
sharpness is not appreciably affected, and 
the necessary tube current is reduced to 
about 350 milliamperes. 

The following expression for minimum 
unsharpness may also be derived: 


ff af eT 
OF: (5a) 
í OT? 


6 
iB (6) 


Onin = 
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The discouraging feature of this equation 
is that minimum unsharpness varies as the 
cube root of each of the factors under the 
radical sign, 1.e., any material improve- 
ments in sharpness will require compara- 
tively large changes in the factors which 
control sharpness. For instance, if the 
speed of movement of the lung tissue could 
be reduced to 1/8 its normal rate, the un- 
sharpness would be reduced to the cube 
root of 1/8 or to 1/2 the previous unsharp- 
ness. 


METHODS OF IMPROVING SHARPNESS 


Since equation (6) specifies minimum un- 
sharpness in terms of the factors which 
govern it, it should be profitable to examine 
this equation to find what factors offer a 
possibility of material improvement in 
sharpness. The factor OF, object-film dis- 
tance, is governed by the size and structure 
of the patient and is not subject to control. 
The factor OT, object-target distance, may 
easily be varied, but the factor Æ, the 
energy of the exposure, must be changed 
with this distance in such a way (in propor- 
tion to square of target-film distance) that 


the ratio E/OT? remains practically con- 
stant, and the resultant effect upon sharp- 
ness is inappreciable. The factor E may be 
changed independently of target-film dis- 
tance by variation in tube voltage, or by a 
change in the speed of the film or intensify- 
ing screens. Unsharpness could be dimin- 
ished by a reduction in Æ, but. to secure 
such a reduction by increase of tube voltage 
would result in lower contrast, so that this 
possibility is limited in its application. 
Judging from past experience, a gradual in- 
crease in speed of films and intensifying 
screens may be expected, and the reduction 
in the energy of the exposure by this means 
will permit a slight reduction in unsharp- 
ness. Since all the fundamental factors af- 
fecting sharpness are under the cube root 
sign, a large change must be made in any 
of them to influence definition materially; 
the only factors in which large changes ap- 
pear possible are a, the velocity of move- 


ment of lung tissue, and B, the specific logd 
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capacity of the focal spot. Undoubtedly, 
the speed of lung:tissue movement varies 
considerably during the ‘heart cycle, and 

e if the, roentgenographic exposure can be 
made at the phase of minimum movement; 
as suggested by McPhedran and Weyl,’ an 
importantimprovementin sharpness should 
be obtained. 


MOVEMENT OF LUNG TISSUES 
WITH HEART BEAT 


There appears to be no very precise data 
‘on the speed of movement of lung tissues 
in various phases of the heart cycle. Rug- 
gles’ has used the method of roentgen cine- 
matography for the study of.the heart, and 
his films show the grosser movements in 
some of the surrounding lung tissue. An 
examination of his roentgen-ray motion 
picture on 16 mm. film, “The. Heart in 
Motion,” shows that the lung tissues near 
the heart tend to follow the movements of 
the heart itself, but lag behind the more 
rapid heart movements. The greatest lung 
movement is near the apex of the heart, 
and the excursion of the lung tissue at this 
point appears to be about half that of the 
heart border. 

Figure 4 shows the data obtained by 
Chamberlain and Dock‘ in their analysis of 
roentgenograms taken by Ruggles’ method; 
the existence of a nodal point is shown on 
the left border of the heart. The tissues in 
the left lung also. seem to oscillate about 
this node as a center.. The excursion of the 
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Fic. 4. Chart of heart movement as observed by 
Chamberlain and Dock.’ The roentgencardio- 
grams at the points indicated by numbers enable 

__ the speed of the heart movement at these points 
to be determined at various portions of the heart 
cycle. - oa TE 

tissue movement diminishes fróm the heart 

border toward the periphery of the lung. 

Chamberlain and Dock’s plots of the ex- 

cursions of the heart border at levels 1, 2, 

and 3 (Fig. 4) make it possible to derive the 

speed of movement of these points in vari- 
ous portions of the heart cycle. By: estima- 
tion of the relative movements of the lung 
tissue and the heart border, it is possible 
to obtain a rough approximation of speeds 
of lung movement. Such procedure indi- 
cates the speed of lung tissue near the apex 
of the heart at the time of most rapid 


FE TABLE II] 
EFFECTS OF VARIOUS SPEEDS OF TISSUE MOVEMENT UPON OPTIMUM EXPOSURE TIME, TUBE CURRENT, AND 
MINIMUM UNSHARPNESS. THE CONDITIONS 80 KV.P., 20MA-SEC, 16-DEGREE ANODE SLOPE, 6-FOOT TARGET-FILM 
DISTANCE, AND 4-INCH OBJECT-FILM DISTANCE, APPLY TO THESE CALCULATIONS. 


Speed of Movement in mm. per sec. 
For. 





Optimum exposure time, fopt. . 0.10 
optimum | Tube current (ma.)......... 200 
exposure | Focal spot width (mm.)..... gir 
time ` (Minimum unsharpness (mm.) 0.31 
For 3/2 {Exposure time (sec.)........ 0.15) 
optimum | Tube current (ma.)......... 135 
exposure | Focal spot width (mm.)..... 26 
time Unsharpness (mm.)......... 0.32 
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movement to be about 20 millimeters per 
second. Near the upper left bord=r of the 
heart the maximum speed of the lung tissue 
seems to be about Io to 15 millimeters per 
second. In the center of the left lung the 
maximum speed may be estimated at about 
-§ millimeters per second.. These pictures 


= 


SPOT 





\ 


Fie. 5. By means of the rotating target. the effec- 
tive focal spot can be confined to a amall area, 
while the energy passing through the rube is dis- 
tributed over the area of a broad ring or the target 
face. 


show very little of the right lung; the move- 
ments along the right border of tae heart, 
of course, are less than those on the left. 

From an.examination of the Ruggles film 
and of the roentgen cardiograms of Cham- 
berlain and Dock, it seems reascnable to 
assume that at the most quiescent period 
of the heart cycle (end of diastole and be- 
ginning of systole) the speed of movement 
of the lung tissue is of the order of 1/8 
the maximum speed. In this case calcula- 
tion shows that the method of McPhedran 
and Wey! of synchronizing the rcentgeno- 
graphic exposure with the time of minimum 
movement could be made to reduce the un- 
sharpness by half. At the same time the 
optimum exposure time is increzsed four 
times, and the tube current reduced to 1/4 
the original value. 

The data of Table 11 show clearly the 
advantages of a decrease in speed of tissue 
movement in improvement of definition 
and réduction of the tube current required 
for the exposure. The calculations apply 
to tissue speeds varying from 20 mm. to I 


mir per seconds 2 
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THE REDUCTION OF EFFECTIVE FOCAL 
SPOT SIZE 


Minimum unsharpness can also be de- 
creased by increasing the specificloadcapac- 
ity of the focal spot. One method of doing 
this is-the application of the line focus prin- 
ciple. The apparent area (and form) of the. 
focal spot, as projected upon the film, de- 
termines the excellence of the definition af- 
forded, whereas the actual area of the focal 
spot on the target face determines the 
energy which can safely be applied within a 
given exposure time. By suitably reducing 
the anode slope, or the angle between the 
target face and the central ray, the effective 
focal spot size is decreased in proportion 
to its load capacity. An anode slope of 
16 degrees, which, according to Andrus 
and Hambleton,® is permissible at a 6-foot 
target-film distance, would give a specific 
load capacity over 2 1/2 times that of a 45- 
degree anode slope. 

Another method of securing a large in- 
crease in specific load capacity is to con- 
struct the tube so that the anode can rotate 
on its longitudinal axis;! the electronstream 
from the cathode is focused-on an area of 
the target face some distance away from 
the center of rotation. The position of the 
focal spot remains fixed in space, but the 
rotating target constantly offers a fresh 
portion of target face to the electron stream, 
thereby distributing the energy over the 
area of a broad ring (Fig. 5). According to 
Bouwers,’ such a rotating target permits an 
8-fold increase in specific load capacity. A 
rotating line focus target would give 8 
X2 1/2, or 20 times the specific load capac- 
ity of a stationary 45-degree target. Ac- 
cording to equation (6), minimum un- 


, sharpness would be decreased in the ratio 


of ~/20 to 1 or to 37 per cent. of the mini- 
mum unsharpness possible with a station- 
ary 45-degree target. 

In Table 1v are compared the minimum 
unsharpness values resulting from the use 
of a 45-degree anode slope, a 16-degree 
slope, both on a stationary target, and a 
16-degree anode slope on a rotating target, 


“a+ —-- ~~~ al} -for-a-speed- of movement-of lung- INE- 
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of 20 mm.- per second. In addition, the 
fourth column gives the results of combin- 
ing the 16-degree stationary target with the 
synchronization of the exposure with the 
heart cycle, assuming that under these con- 
ditions the speed of movement of lung tis- 
sue is reduced to 2.5 mm. per second; the 
fifth column gives the results of combining 


` a 16-degree rotating target with the lower. 


speed of movement afforded by exposure 
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therefore wise to utilize a method of syn- 
chronizing the exposure with the heart cy: 
cle along with the use of the rotating target 
to avoid the necessity for very high tube 
currents and Aa short exposure 
times. 

If a rotating target tube of reasonable 
capacity, such as is specified in column § of 
Table rv, is used without the method of 
exposure synchronization, i it will give mini- 


TABLE IV 
FOR 80 KV.P., 20 MA-SEC. TARGET-FILM DISTANCE OF 6 FEET, AND OBJECT-FILM DISTANCE OF 4 INCHES.e« 


Type of target 


Anode slope (degrees)............ ees 45 
Effective specific load capacity of focal spot...| 350 
Speed of movement in mm./sec............. 20 
Optimum exposure time, fopt (sec.).......... 0.019 
Milliamperes for fopt.. 0... ec ccc eens 1050 
Effective focal spot width (mm. ) for fept--... 13.1 
Minimum unsharpness (mm ).............. T.16 
Ifl Fonts (SECs rreri bn he ee eee eee 0.029 
‘Milliamperes for 3/2 fopt-. 0.02.20. 0 cece eens 690 
Focal spot width (mm.) for topt... -5.a 10.6 
Total unsharpness for 3/2 topt (mm.)........ 1.20 


3 
Stationary | Stationary! Rotating 





4 
Stationary 








synchronization. The conditions 80 kv. p., 
zo ma-sec., a target-film distance of 6 feet, 
and an object- film distance of 4 inches ap- 
ply to these calculations. 

It is apparent that the combination of a 
rotating line focus target with the reduc- 
tton of the speed of movement of lung tissue 
decreases the minimum unsharpness very 
considerably; and unsharpness of only 0.2 
mm. in a roentgenographic image may be 
considered very satisfactory and would 
represent a marked improvement in sharp- 
ness over that of chest techniques now in 
common use. 

The data in Table rv also show-that in- 
crease of specific load capacity of the focal 
spot makes a shorter exposure time.and 
a higher tube current necessary to obtain 
minimum unsharpness, whereas reduction 
of speed of movement permits a longer ex- 

` posure with a lower tube ‘current. It is 


mum unsharpness only in the more slowly 
moving portions of the lungs, but will fail 
to give the best sharpness in the more rap- 
idly moving portions near the heart. With- 
out exposure synchronization, the wide 
variation in speed of lung tissues over the 
whole lung’ field make it impossible to se- 
cure the best sharpness of every, portion 
of the lungs with a single exposure. Shorter 
exposures, with the correspondingly larger 
focal spots, will improve definition in the 
more rapidly moving portions of the lungs, 
but will decrease the sharpness in the sta- 
tionary and more slowly moving tissues, 


whereas the longer exposures, with smaller 


focal spots, will favor the more slowly mov- 
ing tissues in the matter of sharpness, at the 
expense of sharpness in the rapidly moving 
portions. If, however, the exposure can be 
synchronized with the phase of minimum 
movement of the lungs,-the speed varia- 
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tions of the different portions will be greatly 
reduced, and a more uniform Sha pne can 
be secured over the whole lung feld. 

The energy, in watt seconds, B for 
a chest exposure depends upon tube volt- 


' Tase V 


EFFECT OF TUBE VOLTAGE ON MINIMUM UNSHARP- 
‘NESS, FOR 16-DEGREE ANODE SLOPE, STATIONARY 
TARGET, LUNG TISSUE SPEED OF 20 MM. PER SEC., A 
TARGET-FILM DISTANCE OF 6 FEET, AND AN OBJECT- 
FILM DISTANCE OF 5 INCHES. 


Optimum exposure 

. time, fopt (sec-)..... 
- Milliamperes for fopt. . - 
Effective focal spo 
width (mm.) for ‘ope. 


vt 





age. Since, according to equation (6), 
minimum unsharpness depends upon the 
energy of the exposure, it will also be af- 
fected by the value of the voltage applied 
to the roentgen tube during the exposure. 
Assuming that the number of milliampere- 
seconds necessary for a chest roentgeno- 
gram varies inversely as the cube of the 
tube voltage, it is possible to calculate the 
extent to which minimum unsharpness is 
influenced by the voltage. Table v gives the 
results obtained for three values of kilo- 
voltage, with a 16-degree stationary target 
and a lung tissue speed of 20 mm. fer sec- 
ond. Table vi gives similar data for z lung 
tissue speed of 5 mm. per second. I= 1s ap- 
parent that a decrease in tube voltage pro- 
duces a relatively small increase in un- 
sharpness. The increased contrast at the 
lower kilovoltages may partially, perhaps 
wholly, compensate for the calculated in- 
crease in unsharpness, since it 1s generally 
true that increase of contrast improves ap- 
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parent sharpness to some extent. In any 


case the effect upon sharpness need not be 


seriously considered in the choice of tube 
voltage. 

Table v also shows that to obtain the 
best definition in the more rapidly moving 
portions of the lungs, the tube current with 
a line focus tube should be in the neighbor- 


hood of 1,000 to 3,000 milliamperes at the 


voltages most commonly used. The greater 
portion of the lung area, however, probably 
does not move faster than 5 mm. per sec- 
ond, and if exposures are designed to give 
the best definition at such a speed, longer 
exposure times and less power may be used, 
as shown by the data of Table v1. It seems 

ore, with the roentgen- 
ray equipment now available, to attempt to 
secure the best definition only in those por- 
tions of the lungs which are moving. less 
than § mm. per second—portions which 
constitute the greater part of the lung area. 
Assuming that the exposure time may be 
50 per cent greater than the optimum time, 
such roentgenograms may be obtained 
with exposures of approximately 1/20 sec- 
ond at. 400 ma. at 80 kv. p. and a 6-foot 
target-film distance. Under these condi- - 
tions the unsharpness is approximately 0.6 
mm. 


TaBe VI 


CALCULATIONS FOR I6-DEGREE ANODE ‘SLOPE, STA- 
TIONARY TARGET, LUNG TISSUE SPEED OF 5 MM. PER 
SEC., A TARGET-FILM DISTANCE OF 6 FEET, AND AN 
OBJECT-FILM DISTANCE OF 4 INCHES. 


Kv.p. 


Optimum exposure time, 
fapt (SEC.) = 
Milliamperes fa feces 
Effective focal spot 
width (mm.) for fope.. 
Minimum unsharpness 
(MM iiiiiiekdie dhe xt 






BIO far (SOC. fis os nah ctets 
Milliamperes for 3/2 fopi] 740 
Focal spot width (mm.) 
for Fopt eee Sore ee ee 
Total unsharpness for 
aion (MM) eee 


5-9 
0.67 
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If.the contrast provided by 60 kv.p. is 
desired, the tube current must be nearly 
800 ma., and the unsharpness for a 5.mm. 
per second lung tissue speed increases to 
about:o.7 mm. If the target-film distance 
is reduced to 4 feet, the above milliampere 
values may be cut in half, with little or no 
appreciable loss in definition. If definition 
is to be further improved and. the best 
definition is to be obtained in the faster 
moving portions of the lungs, the exposure 
should be synchronized with the phase of 
minimum movement of the lung tissues and 
a rotating target tube should-be used. 

In all the above calculations an object- 
film distance of 4 inches was used. This was 
chosen because it probably represents the 
distance at which the heart produces the 
maximum movement in the adjacent lung 
tissue. The exposure time chosen in each 
case was $0 per cent greater than the opti- 
mum exposure time. Such an exposure time 
gives practically as good definition as the 
optimum time, permits a one-third reduc- 
tion in the power required for the exposure, 
and makes possible a smaller focal spot. 
The smaller focal spot, in turn, improves 
the definition in the portions of the lungs 
farther from the film and in the portions 


= which move more slowly. Therefore, the 


procedure of applying the Bouwers equa- 
tion to the object-film distance at which 
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lung movement-is most rapid, and increas- 
ing the resulting optimum exposure.time 
by 50 per cent, leads to exposure conditions 
which tend to give the best average defini- 
tion over the whole-lung field. — 

" In all cases, the selection of an exposure 
time 50 per cent greater than the optimum 
time..was found to make:movement un- 
sharpness about equal to geometric un- 
sharpness. In other words, the best all- 
round balance between movement unsharp- 
ness and -geometric unsharpness occurs 
when both are nearly the same. There is 
little use in attempting to improve defini- 
tion in chest roentgenography by shorten- 
ing the exposure time without also taking 
steps that will enable a smaller focal spot tc 
withstand the greater powet input. 


EXPOSURE. CONDITIONS FOR AVAIL- 
ABLE EQUIPMENT 


The above -considerations indicate the 
methods affording the best prospects of im- 
provement of sharpness. At the présent 
time, however, all the facilities for achiev- 
ing these improvements are not generally 
available. Hence the question is, what ex- 
posure conditions should be chosen with 


. existing limitations of equipment to secure 


the best all-round definition in chest roent- 


_genograms? 


Line focus tubes are commonly manufac- 


Tase VII 
FOR STATIONARY TARGET OF 20-DEGREE ANODE SLOPE, LUNG TISSUE SPEED OF § MM. PER SEC., ‘TARGET-FILM 
DISTANCE OF 6 FEET, AND OBJECT-FILM DISTANCE OF 4 INCHES. 








Milliampere-seconds... 2.0.0... 0.0 cc cee eee ee 
Specific load capacity of focal spot............... 
Optimum exposure time (sec.) fopt 
Milliamperes for fopp.. 22.0 eee ence 
Focal spot width (mm.) for fopt.. 0... cee eee 
Minimum unsharpness (mm.)................00- 


oes © 8 8 &® 4 wh He wh 4 ee 


IEE TE (SOC) ince E dad oe base es Sent 
Milliamperes for 3/2 lopte -ooa oe cee cane ce eee es 
Focal spot width (mm.) for fope. 2... ee ee 

Total unsharpness for 3/2 fopt.. 0-0 ec cc eee eee 


ae 





4 5 
go 100 
14 10 2 
730 730 | 
0.035 0.032 
400 320 
5.9. 5.6 
0.52 0.49 
0.052 0.049 
270 210 
4.8 4-5 
O.51 
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tured with an anode slope of about 20 
degrees. In the absence of equipment for 
synchronizing exposures with the heart cy- 
cle, it does not seem desirable to attempt to 
secure- the best possible definition in the 
more rapidly. moving portions of the lungs, 
but rather to compromise by securing the 
best definition over the greater portion of 


Tase VIII 


THE CONDITIONS 80 KY.P., 20 MA-SEC., 20-DEGREE 
ANODE SLOPE, 6-FOOT TARGET-FILM DISTANCE, AND 
4-INCH OBJECT-FILM DISTANCE, APPLY TO THESE CAL- 
CULATIONS, 





Sta- 
tionary 
Target | Target 
Specific load capacity of focal spot 730 
Speed of movement in mm. /sec...  § 
Optimum exposure time (sec.) fp! 0.038 
Milliamperes for fopt.. 2602-255. 530 
Focal spot width (mm.) for fopt...| 6.4 
Minimum unsharpness (mm.)....| 0.57 
2 dost (SOC) enakost 0.057 
Mulliamperes for 3/2 fopt.-...-.. 350 
Focal spot width (mm.) for 3/2 
Peretti ian ne can S 5.2 


Total unsharpness for 3/2 fopt 
RENIN: Vie zation tang tena. eka 





0.59 


-the lung area, where the speed of move- 


ment apparently does not exceed 5 mm. per 
second. 

The calculations in Table vir are made 
for a 6-foot target-film distance, but the 
data for other distances may be readily 
derived from the tabulated values by mak- 
ing focal spot width proportional to target- 
film distance and tube current proportional 
to the square of target-film distance; ex- 
posure time should not be changed with 
target-film distance. The calculations for 
Table vu are for a stationary target of 20 
degrees’ anode slope, lung tissue speed of 5 
mm. per second, target-film distance of 6 
feet, and object-film distance of 4 inches. 

Under these conditions, the recommended 
exposure times vary from 1/20 to 1/14 
-second; the-tube-current from-200-to 700 
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ma., while resultant unsharpness values 
vary from 0.§ to 0.7 mm; «depending on 
the tube voltage chosen. Sharpness is af- 
fected but little by tube voltage, so that 
the choice of voltage is governed largely by 
the preference as regards contrast, subject 
to the limitations in power of the roentgen- 
ray generating apparatus. 

Using shorter exposure times than those 
of Table vir would produce better defini- 
tion in the more rapidly moving portions 
of the lungs, at the sacrifice of definition in 
the slower portions, and would be desirable 
only in case it is desired to secure improved 
sharpness in the lung tissues nearest the 
heart. 

Suppose that the output of the roentgen 
machine is limited to 100 ma. at the cus- 
tomary roentgenographic voltages. What 
would be the best chest technique with 
such a machine? The target-film distance 
may be reduced to 4 feet with no apprecia- 
ble loss of definition as long as the focal spot 
width is reduced in the same proportion. The 
distortion in the single roentgenogram will 
be increased slightly at the shorter distance 
whereas the distortion in the stereoscopic 
image will be iessened. With these changes, 


_ adequate exposure for most chests will be 


given by 80 kv.p., 90 ma., and 1/io second. 
Under these conditions, the unsharpness 
for a lung tissue speed of 5 mm. per second, 
with a line focus tube, would be 0.74 mm., 
which is only slightly greater than that 
given by the conditions recommended for 


80 kv.p. in Table vir. 


The calculations for rotating target with 
20-degree anode slope, a lung tissue speéd 
of 5 mm. per second, 80 kv.p., 6-foot target- 


film distance, and 4-inch object-film dis- 
-tance in comparison with calculations for a 


stationary 20-degree target, are recorded 
in Table vir. A rotating target tube similar 
to that specified in this table, but with 
focal spot 2 mm. in width should be’used 
at a shorter distance, about 4 feet, and the 
tube current reduced to about 300 ma. 

It is of interest to examine. the changes in 
sharpness produced by the successive ap- 
plication of the various factors which im- 


“Nar, on 
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prove sharpness, starting with a stationary 
4$-degree target face, a roentgen machine 
limited to 100 ma., and an exposure time 
of 1/10 second, and proceeding, in turn, to 
a stationary line focus tube, then an in- 
crease in the power of the roentgen machine 
(100 ma. limit removed), an increase of 
target-film distance from 4 to 6 feet, next 
the use of a rotating target tube, and, 
finally, the synchronization of the exposure 
with the heart cycle. In Table 1x, the values 
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target-film distance from 4 to 6- feet pro- 
duces no perceptible improvement in sharp- 
ness, while the change from a 45-degree to a 
20-degree anode slope, and any decrease 
in exposure time below 1/10 second: pro- 
duce relatively. small reductions in total 
unsharpness. 

With the method of exposure E 
zation, the exposure technique and focal 


‘spot size can be designed to secure the bes- 


sharpness in-the more rapidly moving por- 


Tasie IX 





eee of tissue movement (mm./sec.)....... 5 
Anode slope (degrees). ...0. 2.0.02. .000 00. 45. 
Miliamperes.. nnna annaua r E mules GO 
Kilovolts peak...... AEE ae ee eee E e 
Target film distance (feet). . TTET E 
Exposure time (sec.)...... n.a... ET e e s 
Unsharpness (mm.). e a ee . 9.84 
Percentage reduction in unsharpness........] 0 * 


y ipri 
i 


5 5 5 5 

20 20 20 20 
Gg 154 359 715 
= Bo 80 80 80 
ae 6 6 

0.10 0.058 0.057 | 0.028 
> 0.74 0.60 0.59 0.30 
-I2 I9 2 49 


Rotating! Rotating 


Stationary Target 








of total unsharpness ieee: i fie 
successive changes in technique are calcu- 
lated for a tube voltage of 80 kv.p:-and a 
speed of lung tissue movement of 5 mm. 
per second, except in the last computation, 
where the synchronization is assumed to 
reduce the speed of movement to 1/8 of 5 
mm. or 0.62 mm. per second. After the 
removal of the 100 ma. limit on the roent- 
gen machine, the target-filrn distance is 
increased to 6 feet, the exposure times se- 
lected are 50 per cent. greater than the op- 
timum time, and the tube currents are 
those necessary to give, adequate exposure 
in this time. An object-film distance of 4 
inches is assumed throughout. 

It 1s apparent from these calculations 
‘that the greatest improvements in sharp- 
ness are produced by use of the rotating 
target tube and the synchronization of the 
exposure with. the heart cycle. Increase of 


tions of the lungs without noticeable sacri- 
fice of sharpness in the more slowly moving 
portions. The specifications of column 5 of 


Table 1v appear, therefore, better suited 


for roentgenography of the whole lung field 
than those of the last column of Table rx. 


GENERAL CONSIDERATIONS 


Bouwers? has pointed out that the reduc 
tion in exposure made possible by intensify- 
ing screens acts to give better definition 
in chest .roentgenography than would b= 
obtained without the use of screens. Under 
typical conditions of chest ‘roentgenogra- 
phy, intensifying screens reduce exposure 
by a factor of about 16.* If a chest-roent 
genogram were made without intensifying 


‘screens, the 16-fold increase in exposure 
‚would, according to equation (6), multiply 


* The intensifying factor may vary considerably, dependirg 
upon the hardneas of the radiat.on used for the exposure. - 
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the minimum unsharpness by a factor equal 
to 1/16 or 2.5. An unsharpness 0.6 mm, 
obtained with these screens. would be in- 
creased to 1:5 mm., if the exposure were 
made on plain roentgen film. 

Since the unsharpness obtainable in chest 
roentgenograms under ordinary conditions 
is 0. mm. or more, the limitations of in- 
tensifying screen unsharpness are not par: 
ticularly important. If an unsharpness of 
0.2 mm. or less can be obtained by the use 
of rotating target tube combined with ex- 
posure synchronization, the requirements 
as regards the definition characteristics. of 
intensifying screens must be more severe. 

The quantitative results on exposure 
times and unsharpness values are based on 
speeds of lung movement which are known 
with only a rough degree of approximation. 
These values of exposure times ‘are doubt- 
less sufficiently reliable for use in routine 
chest roentgenography with apparatus now 
in common use. The conclusions from Bou- 
wers’ method of analysis regarding the 
importance of the rotating target tube, and 
the synchronization of the exposure with 
the phase of minimum movement of the 
lung tissue, are valid regardless of the 
accuracy of the data on speed of lung tissue 
movement. 

To effect future 1 improvements in chest 
roentgenography, particularly in connec- 
tion with the method of exposure synchro- 
nization, more accurate and more detailed 
data on lung tissue movements are desira- 
ble, such as could be obtained by Ruggles’ 
method of roentgen cinematography. With 
such data, the results of Bouwers’ method 
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of analysis could be obtained with greater 
precision, and, furthermore, reliable infor- 
mation on the variations in tissue speed 
in different portions of the lungs and in 
various pathological conditions would pro- 
vide a rational basis for the adaptation of 
exposure technique to secure the best defi- 
nition in each individual case, as governed 
by the speed of movement of the area of 
principal interest. 


SUMMARY 


‘The sharpness of outline of roentgen 
shadows of the lung tissues is governed, 
chiefly by two factors, the movement of the 
tissues with the heart beat, and the size of 


the focal spot of the roentgen tube. The 


mutual adjustment of these factors to pro- 
duce the best resultant sharpness may be 
worked out by the analytical method of 
Bouwers. The application of this method ] 
to chest roentgenography indicates that, 
in the main, the exposure times giving the 
best definition ot sharpness of lung tissue 
are in the neighborhood of -1/20 second. 
The analysis also shows that the best pros- 
pects for marked improvement in sharp- 
ness lie in the use of a rotating target line 
focus roentgen tube, and in the synchroni- 
zation of the exposure with the phase of 
minimum lung movement, as proposed by 
McPhedran and Weyl. The latter proce- 
dure has the additional merits of permit- 
ting longer exposure times, decreasing the 
power required of the roentgen machine, 
and minimizing the distortion in the stereo- 
scopic image caused by movement of the 
lung tissues between stereoscopic exposures. 
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INTRAVENOUS UROGRAPHY IN CHILDREN 


To simplification of any method of 
examination which at the same time 
obviates the dangers of the examination 
is always to be sought for in medical prac- 
tice. Thus the introduction of intravenous 
pyelography opened up a new field for the 
study of genitourinary diseases in children. 
While the cystoscopic examination in as- 
sociation with retrograde pyeloscopy and 
pyelography in the adult offered one of the 
greatest advances in diagnostic procedures, 
this method of examination in children 1s 
always fraught with a certain amount of 
difficulty, both on account of the reactions 


which are encountered in children, and be- 


cause of the necessity of employing general 
anesthesia. Yet there is perhaps no ‘more 
frequent examination indicated in children 
than a study of the genitourinary ‘system. 
That the intravenous method is not as gen- 
erally employed in children as it should 
be is evident by the relatively few reports 
in the literature, though recent reports of 
Teall,' of Schwentker*? and of Campbell? 
emphasize the importance of this method. 
Teall emphasizes its importance by not- 


ing the fact that at the Children’s Hos- 


1 Teall, C. G. Intravenous urography in children. Brit, Mf. 
J.» 3? 2, 788—789. 
? Schwentker, F. F. Intravenous urography in children. Bul’. 
Johns Hopkins Hosp., 1932, 51, 318-326. 
3 Campbell, M. F. Urography in crinary tract anomalies iia 
infants and children. Au. J. Roenroeno.. & Rap. Trerapy, 
1932, 28, 12-21, 


pital in Birmingham, England, in the two 
years from 1928 to 1930, only six retro- 
grade pyelographic examinations were 
made, while during the last two years fifty 
patients have been investigated by the in- 
travenous method. The simplicity of the 
technique of the intravenous method of 
urography in children is sufficient to Justify 
its widespread use, and with the introduc- 
tion of some of the more recent Bucky grids 
where the leads are so thin that the, faint 
lines of the grid do not interfere with the 
diagnostic value of the films the operator is 
able to shorten the exposure and thereby 
obtain a more clear cut detailed PAE 
ogram of the urinary tract. 

That the intravenous method of urog- 
raphy in children is definitely satisfactory 
for diagnosis has been emphasized by 
Schwentker who made a comparison-of the 
intravenous with the retrograde method. 
He came to the conclusion that in no in- 
stance was the diagnosis made by one 
method where it could not have been de- 
rived independently by the other, and that 
the results obtained by either route are not 
always satisfactory at the first attempt. 
Undoubtedly the simplicity of the intra- 


‘venous method of urography in children 


offers an advantage over the ‘retrograde 
method and its émployment should be more 
widespread than is generally the case. 
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FREDERICK HENRY BAETJER 


1874 - 


MEMBERS of ihe American Roentgen 
Ray Society who. attended the Balti- 
more meeting of 1905 at the Johns Hop- 
kins Hospital will recall to mind without 
difficulty the active and seemingly omni- 
present figure of a’ gentleman-of affable 
mien and soft speech,-as-solicitous for the 
comfort and pleasure of his guests as. if, 


irstead, we had been gathered beneath the. 


_ roof of his ancestral. home. Those of us who 
had not known him previously soon_learned 
that our gracious host was Baetjer—a 
name ultimately to adorn his profession; 
a name soon to be heard upon the lips and 
found within the hearts of his colleagues 
at home and abroad; a name that now be- 
comes, as a result of courageous: persist- 
ence, of high | purpose. and. of self totally 
ignored. in the face of. another’s need, a 
cherished memory.. 

Frederick Henry. Baetjer was. fori in 
Baltimore 'in' 1874, the son of Henry and 
Frederika (Cronhardt) Baetjer, and died 


on July 17, 1933: Shortly after his birth his- 


parents removed. to Winchester, Virginia, 
where were passed his young boyhood 
days. His school-life at the Shenandoah 
Academy terminated with his entrance to 
zhe Johns Hopkins. University, where he 
seceived the Bachelor’s degree in Arts with 
the class of 1897. He.was graduated with 
the Doctor’s degree from the Johns Hop- 
kins Medical School in tgo1. In 1903 he 
married Mary Yarnall Carey, who, with 
two children, survives him. But eight hours 
after Baetjer’s death a grandchild was 
born, upon whom rests the honor of bear- 
ing his name. 

Most interesting is the origin of Doctor 
‘Baetjer’s devotion to the medical ap- 
plication of x-rays. In the early days of 
roentgenologic activity at Johns Hopkins, 
it was customary for the work to be 
assigned in rotation to one of the house- 
offters. In due course, this duty fell to 


d 
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Pact jer and thus, in “looking after the x-ray 
room,”. was his enthusiastic interest en- 
gendered and his career moulded. Much of 
the year 1902 was-spent in the laboratories 
of Albers-Schénberg and Immelmann in 
Hamburg and Berlin. At Johns Hopkins, 
as elsewhere, the need of a special depart- 
ment for x-ray work was beċoming urgent, 
and on Baetjer’s return from abroad he was 
appointed -“‘Actinographer’”” to the Hos- 
pital, a titular definition not altogether rel- 
ished by. him, but not to be changed until 


1915, when the nomenelature now obtain- 


ing in this country was formally adopted. 
He was successively appointed Assistant, 
Instructor, Associate and Associate Pro- 
fessor, becoming Professor of Roentgen- 
ology in 1921. 

Doctor Baetjéer took a major part in the 
development of the American Roentgen 
Ray Society, with which he was promi- 
nently connected for so many years. Es- 
pecially did he cherish the personal con- 
tacts it afforded ‘and the friendships that 
grew out of it; his annual opportunities to 
renew. these associations were curtailed 
only by recurrences of ill health in him or in 
his family. His hand: was strong in the di- 
rection of the policies of the Society, into 
which he’ instilled’ the ‘spirit of his high 
idealism, thus promoting from concept to 
principle the now-formulated rule that the 
practice of roentgenology is based on the 
expression of opinion evolved from scientif- 
ic investigation, instead of being a more or 
less glorified manifestation of the tech- 


‘niques of the photographer’s art. Doctor 


Baetjer was elected President of the So- 
ciety in 1911 and was its Caldwell Lecturer 
for the year 1929. 

Baetjer’s record of service in the World 
War was notably distinguished. At first, as 
a Major of the Medical Corps of the Army, 
he conducted in Baltimore one of the tem- 
porary schools of Military Roentgenology; 
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later he was ordered to the large New York 
school as Instructor. This post he occupied 
until all schools were combined at Camp 
Greenleaf, Fort Oglethorpe, Georgia. 

The fabric of his pedagogic methods, es- 
pecially successful in his University work, 
was strengthened by the intertexture of his 
personal charm. He became generally 
known as a great teacher. In illustration of 
this was his almost uncanny ability cor- 
rectly to interpret the objective data of 
roentgenogram or screen, and it was his 
foy and delight to deduce and to recon- 
struct therefrom the clinical picture of the 
case, to the fascination of his colleagues 
and the inspiration of his students. Aside 
from his routine teaching, Doctor Baetjer 
contributed notably to the literature; he 
did early and important work on thoracic 
aortic aneurysm and was a pioneer author- 
ity on the roentgen-pathology of the bones 
and joints. 7 

At commemoration exercises held at the 
Johns Hopkins Hospital in February, 1932, 
the late Dr. William Sydney Thayer, in 
presenting to the University a portrait of 
Doctor Baetjer, said of him: 


“Who is more universally loved than Baetjer? 
A singularly alert and engaging figure, inter- 
ested in clinical medicine and surgery, he was 
one of the earliest to devote himself to the ap- 
plications of the then new roentgenolgicai diag- 
nosis. . . . Endowed by nature with an unu- 
sually acute, lucid, logical mind . ... he has be- 
come-a diagnostician of rare ability, a recog- 
nized leader and an unsurpassed teacher in his 
especial field. ... 
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“These diagnostic conferences of Baetjer’s . 
are impressive—I had almost said incompar- 
able—demonstrations of the power of acute 
observation, of orderly, logical reasoning, of 
sound deduction; they are an inspiration alike 
to student and colleague.” 


* * k * 


Baetjer’s personality radiated an aura of 
such good cheer, even joviality, that it was 
difficult to detect beneath it any trace of 
the momentary vexation that might well 
assail an ardently enthusiastic spirit under 
the restraint of physical handicaps. His 
fortitude made him appear blind to the 
causes and effects of the operative proce- 
dures—totalling over one hundred—that 
his injuries entailed. Within his visual 
fields there was only the race to be run over 
a course of his own plotting, and the tape 
to be breasted. 

His colleagues the world over need no 
editorial eulogy to deepen their insight into 
this man’s character and life. For them, its 
strength and its accomplishment are writ- 
ten in terms of hindrances overcome, re- 
sistances thrust aside, hazards scorned. 
In its record they see the allegiance to duty, 
to ideals and to purpose inherent in the 
fibre of an American gentleman, physician 
and soldier consecrated to a life of devotion 
within the cloisters of his beloved Univer- 
sity. As she contemplates her service to 
Humanity through the mediumship of his 
loyalty and skill, she may well and pride- 
fully perpetuate the memory of one of the 
greatest of her great Alumni. 

Percy Brown 
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SOCIETY PROCEEDINGS CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. . 


MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 

AMERICAN RoENTGEN Ray SOCIETY 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. 

Annual Meeting: Chicago, Ill., Sept. 25-30, 1933. 

AMERICAN COLLEGE of RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., Los 
Angeles, Calif. 

Annual meeting: Chicago, IL, Sept. 25-30, 1933. 

. SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. 

Annual meeting: Cleveland, Ohio, June 11-15, 1934. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syr- 
acuse, N. Y. 

Annual meeting: Chicago, Ill., Sept. 25-30, 1933. 

RapDIoLoaicaL Section, Los POR COUNTY MEDICAL 
SoCIETY 
Secretary, Dr. R. T. Taylor, Los Angeles, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. C. H. Hescock: 20 S. Dunlap St., Mem- 
phis, Tenn. 

Annual meeting: Richmond, Va., November, 1933. 

BrooxLYN Rogentorex Ray SOCIETY 

- Secretary, Dr. G. W. Cramp, 921 President St., Brook- 
lyn, N. Y. : 
Mects monthly on first Tuesday, October to April. 

' Burrato Raprotoarcar Society’ 

Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. 

Meets second Monday of each month except during 
summer months, place of meeting selected by the host. 

Cricaco ROENTGEN SOCIETY 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt, 

Meets second Thursday of each month October to May 
inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. H. G. Reineke, Christian R. Holmes 
Hospital, Cincinnati, Ohio. Meetings held monthly. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Otto Glasser, Cleveland Clinic. 

Meetings are held at 6:30 p.m. at the Cleveland Cham- 
ber of Commerce Club rooms on the fourth Monday of 
each month from October to April, inclusive. 

Derrorr RoENTGEN Ray anp Rapium Secrety 
Secretary, Dr. E. R. Witwer, Harper Hospital. 

Meets monthly on first Thursday from October to May, 
at ‘Wayne Country Medical Society Building. 

' FLoripa Rapro.ocicat Society 
Secretary, Dr. W. McL. Shaw, 418 St. Ja Bidg., 
Jacksonville, Fla. 

Meetings held twice a year, May and November. 

ILLfNors RADIOLOGICAL SOCIETY 
Secretary, Dr. H. W. Grote, 219 N. Main St., Blooming- 
ton, Ill. 

Regular meetings held quarterly. 


INDIANA ROENTGEN SOCIETY i 
Seéretary, Dr. J. N. Collins, Indianapolis, Ind. 

Annual meeting each February 22 in Indianapolis. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. S. W. Donaldson, St. Joseph's Mercy 
Hospital, Ann Arbor, Mich. Three meetings a year, Fall, 
Winter, end Spring. Next meeting, Kalamazoo, Mich, 
October, 1933. 

MILWAUKEE Rogntoen Ray Soctety 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 
waukee, Wis. 

Meets first Friday in October, December, February and 
April. Place of meeting designated by the president. 

Minnesota RADIOLOGICAL SOCIETY l 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. 

New Enoianp Roentoen Ray SocerY \ 
Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Boston, Mass. 

Meets monthly on third Friday, Boston Medical Library. 

New Yorx ROENTGEN SOCIETY 
Secretary, Dr. C. W. Schwartz, 33 E. 68th St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:30 p.m. 

Norta Carouna Roentoren Ray Socisry 
Secretary, Dr. Major Fleming, Rocky Mount, N.C. 
Annual meeting at time and placé of State Medical So- 
ciety. Mid-year scientific meeting at place designated. 

Cenrrat New Yorn Roentrosn Ray SocrerY 
Secretary, Dr. H. S. Bull, 604 Masonic Temple, Auburn, 
N. Y. 

Three meetings a year—January, May and November. 

PENNSYLVANIA RADIOLOGICAL Society 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 

PHILADELPHIA RoenTGoEN Ray Sociery 

- Secretary, Dr. Karl Kornblum, Graduate Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m.,in Thompson Hall, College of 
Physicians, 19 S. 22d St. 

RocursTER Roentcen Ray Society, Rocusstsr, N. Y. 
Secretary, Dr. W. W, Fray, Strong Memorial Hospital. 

. Meets monthly on second Thursday from October, 1932, 
to May, 1933 inclusive, at 7:45 at the Rochester Medical 
Association Building. 

Sr. Lours Roentrcen CLUB 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets first week of each month. Time and place of meet- 
ings designated by president. 

Souru Caroiina X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston. 
Meets at time and place of South Carolina State Medical 
Association. 

Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 

University or Micuican Roenroen Ray Socisry 
Secretary, Dr. C. C. Taylor, University Hospital, Ann 
Arbor, Mich. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Meets first and third Wednesday evening of the month 
from October to June, at 8 o'clock in the amphi theatre of ° 
the University Hospital. 

Virainta RoENTGEN Ray CLUB 
Secretary, Dr. Wright Clarkson, 205 S. Siaanei St. 
Petersburg, Va. 
Meets annually in October. 


CuBA 
SOCIEDAD CUBANA DE RADIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Luis Fariñas, Animas 110, Havana, Cuba. 
Meets monthly in Havana. 


Britis EmPIRE 

Brrrisu Institute or RADIOLOGY INCORPORATED WITH 
THE RÖNTGEN SOCIETY 
Meets on the-third Thursday of each month, fom No- 
vember to June inclusive, ac 8:15 P.m., at 49 Welbeck 

*St., London, W. 1., or as advertised. 

Erecrro-THERAPRUTIC SECTION oF THE ROYAL SOCIETY 
oF MEDICINE (CONFINED TO MEDICAL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:30 P.M. at the Royal Society of Medicine, I 
Wimpole St., London, W. 1. 

SECTION OF RADIOLOGY AND MEDICAL ELECTRICITY, Ave 

_ TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
Brrrisn MEDICAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 

- St., Melbourne, Australia. l 
Meets monthly at Melbourne during the winter. 

SECTION ON RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

Inpran RADIOLOGICAL ASSOCIATION 
Secretary, Sd. Subodh Mitra, 148 Russa Rd., Calaucta. 

_ Meets annually in January, and at such places and times 
as the Council may appoint. 

RADIOLOGICAL SECTION, New ZEALAND BRITISH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 

~ church. Meets annually. 


, CONTINENTAL EUROPE 
BELGIAN SOCIETY OF ROENTGENOLOGY 
Secrétary, Dr. J. Boine, Avenue des Allies, 134, ee 
(Belgian). 
_ Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summer time. 
Socrtrt DE RADIOLOGIE MEDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Société Su1ssE DE RADIOLOGIE (ScHWEIZERISCHE Royr- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molagasse, 
Biel. 
Meets annually in different cities. 
Socréré Francaise D’ELECTROTHERAPIE ET DE RADIOL- 
OGIE MÉDICALE 
Meets monthly on fourth EA except during mon ths 
of August and September, 12 Rue de Seine; Paris. 
ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RADI- 
- OLOGISTS IN CzECHO-SLOVAKIA: 
Secretary, Dr. Walter Altschul, German University, 


Prague, 11/52. 
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DEUTSCHE RÖNTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONYTGENKUNDE UND STRARLEN FORSCHUNG) 

" Meets annually in April in different German cities, at 
least once in five years in Berlin. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher and Aerzte. 

- Permanent secretary, Professor Dr. Haenisch, Klopsteck-. 
strasse 10, Hamburg, Germany. 

Durc Sociery or ELEcTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

SOCIETA ĪTALIANA RADIOLOGIA MEDICA 
Secretary, Professor M. Ponzio, EER of Turin, 
Turin. 

SOCIETATEA Romana DE RADIOLOĠIE $1 ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine jo 
Bucarest, Rumania. 

Meets second Monday in every ‘month’ with the excep- 
tion pf July and August. 

A.it-Russian Rosenrozn Ray Ausonio, LaninGean: 
USSR, in the State Institute of Roentgenology and Radi- 
ology, i Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD RoENTGEN RAY Socikty 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoEnTcEN Ray SOCIETY. 

Secretaries, Drs. L. L. Holst, A. W. ‘Sgamygin and S. T. 

_ Konobejevsky. 

Meets monthly on the first Monday.at 8 o’clock, the 
place of meeting being selected by the Society. 

Porsu SocreTY oF RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka_ St., 
Warsaw. Meets annually. . 

Warsaw SECTION, Porsu SocrErTY oF Riborsos 
Secretary, Dr. B. Krýnski, 11 Zielna St. 

~ Meets once a month except in the summer time. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
‘Radiology, meeting evéry second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summer time. 

Society or MepicaL RADIOLOGY oF SWEDEN ) 

Meets in Stockholm. 

SocrETY oF MEDICAL RaDIOLoay IN Naveed 
Meets in Oslo. | 

Society or Mepicat RADIOLOGY IN DENMARK 
Secretary, Dr. H. Scheuermann, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the State 
Institute of Roentgenology. 

Society or Mepicar RADIOLOGY IN FINLAND 
Meets in Helsingfors. l 

Vienna SOCIETY or ROENTGENOLOGY ` 
Meets first Tuesday each month, October to July. 


ORIENT 
JAPAN Kray ASSOCIATION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. : 
Kinki RogNTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike, Kyoto, 
_ Japan. Meets bi-monthly on third Sunday. 


+ 
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EXHIBIT OF PICTORIAL ~ 
PHOTOGRAPHY 


In the January (1933) number of the 
AMERICAN JOURNAL OF ROENTGENOLOGY 
AND Rapium THERAPY there appeared a 
. letter, written by Dr. A. U. Desjardins, Ro- 
chester, Minnesota, in which he attracted 
attention to the fact that, next to physics 
and electrical engineering, knowledge of 
photography is the most valuable asset to 
the roentgenologist;and in which he stressed 
_ the desirability of photography as a hobby. 
Many members of the American College of 
Radiology, the American Roentgen Ray So- 
ciety, the Radiological Society of North 
America, and the American Radium So- 
= ciety have long been interested in photogra- 

phy, and the interest of those who practice 
| diagnostic roentgenology is nearly always 
reflected in the technical quality of their 
roentgenograms and the accuracy of their 
interpretations. In this letter was also ad- 
vanced the idea of organizing an exhibit 
_ of pictorial photography in connection with 
The Congress of Radiology, which is to be 
held at the Palmer House, Chicago, Sep- 
tember 25 to September 30. l 

The publication of this letter brought 
forth a sufficient number of replies to indi- 
. cate considerable interest, and steps toward 
the organization of such an exhibit were 
taken. In this exhibit strictly medical 
photography will have no part; only gen- 
eral pictorial photography (landscape, por- 
trait or genre) will be included. A commit- 
tee consisting of Dr. C. D. Enfield, Louis- 
ville, Kentucky, Dr. E. A. Merritt, Wash- 
ington, D. C., and Dr. A. U. Desjardins, 
Rochester, Minnesota, was organized. Also, 
a committee of three judges, consisting of 
Dr. F. W. Burcky, Evanston, Illinois, Dr. 
Max Thorek, Chicago, Illinois, and Mr. 
G. H. High, Chicago Camera Club, Chi- 
cago, Illinois, has been appointed to pass 
on the individual exhibits and determine 
the two contributors who deserve the first 
and’ second prizes. The Eastman Kodak 
Company has graciously offered, as a first 
prize, a Kodak Recomar #33, which is 


` 
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equipped with an f. 4.5 Anastigmat lens, 
Compur shutter, 3 single plate holders and 
film sheaths, film pack adapter, exposure 
table and brown cowhide carrying case to 
hold camera, plate holders and film pack. 
adapter. As a second prize, they offer a 
Kodak Six-16, which is equipped with an 
f.6.3 lens, with a Diodak shutter. 

The space reserved for the exhibit 1s 
naturally limited, and already nine mem- 
bers of the various societies taking part in 
the Congress have undertaken to contrib- 
ute to this exhibit. 

Under different circumstances, it ould 
have been advisable to conduct this exhibit 
strictly according to salon rules, but inas-. 
much as the object of this first exhibit is to 
stimulate interest in the photographic side 
of roentgenology by leading as many roent- 
genologists as possible to take up photogra- 
phy as a hobby, it was been thought best 
to allow some latitude. Therefore, the con- 
tributors will be allowed to mount, mat or 
frame their prints according to their own 
taste. 

If this first exhibit should prove as suc- 
cessful as it now promises to be, and-if it 
should stimulate sufficient interest, future 
exhibits should be conducted according to: 
salon rules. . 

i A.U. Desens 
Chairman 


In connection with the above announce- 
ment of an exhibit of pictorial photography 
at the American Congress of Radiology, the 
following item taken from the New York 
Times, July 27, 1933; would''seem’ of in- 
terest:: 


THE FIRST PHOTOGRAPHER 


The little town of ChAalon-sur-Saéne has set- 
tled down to normal life after, having paraded 
around the statue of JOSEPH NicEPHORE NIEP- 
CE in its public square and crowded into the 
unpretentious museum where a few relics of 
his inventive activity are preserved. For NIEP- 
cE, who shares with- Dacuerre the honor 
of having discovered photography, died a hun- 
dred years ago in near-by Gras. Probably the 
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hundred million amateur ‘photographers who 
press bulbs all over the world are unaware of 
their debt to him. Out.of his simple process of 
making pictures on metal plates coated with 
asphaltum came both photo-engraving and the 
enormous industry of manufacturing lenses, 
roll films and paper for men and women to 
whom a camera has become an ordinary utensil. 

Who has not seen linen bleached by the sun 
and posters fading on fences? Observation thus 
simple started WEDGwoop on his experiments 
and inspired Nrepce, The wonder is that out 
of it DAGUERRE, Nigpce’s parnter, could de- 
wse the process of developing and fixing an 
image formed by a lens. These men were not 
chemists but empiricists, who floundered not 
in darkness but in dazzling sunlight. It is ad- 
mirable to follow a program based ona definite 
theory, as does a modern research scientist, 
but there is something more romantic about 
these two, depending more on brilliant intui- 
tions than on strict reasoning in quest of a proc- 
ess which would take the place of the artist 
and the engraver. If ever a discovery was made 
as the result of sheer imagination and unflag- 
ging industry it was that of photography.. 

Yet it is to formal research that the final 
victory has come—if final can ever be used in 
speaking of any scientific inquiry. Ultra-violet 
regions, infra-red rays of the spectrum—of these 
Niepce and DacueErre knew little if anything. 
To photograph by light to which we are blind, 
to look at the world with a lens that sees only 
infra-red—we are still astonished at the fear. 
These are the natural consequences of that 
research in organic chemistry which has given 
us extraordinary ray filters and dyes. Out of 
Niepce’s work in preparing pictures which 
could be printed like a lithograph, out of Da- 
GUERRE’S process of developing and fixing an 
image came photochemistry and then photo- 
synthesis. Between the emulsion that tran- 
scribes a smile and the plant that with the aid 
of sunlight builds up green foliage, there is a 
kinship still to be discovered. For the rays with 
which Nrgpce and DAGUERRE only toyed, as it 
seems to us now, are the rays of life itself. 


ERRORS IN DIAGNOSIS OF FREE 
PLEURAL EFFUSIONS 
To the Editor: 
I have just. read with considerable in- 
terest the case report entitled “An Unusual 
Case of Pleural Effusion Simulating Eleva- 
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tion of the Diaphragm” by Drs. Yater and 
Rodis which appeared in the June,. 1933, 
number of the Journal. In this connection 
I am constrained to call attention to two 
papers which I published in 1931. The first 
entitled “Roentgen Diagnosis of Small 
Pleural Effusions” appearing in the Fournal 
of the American Medical Association, Vol. 
g6, page 104, contains illustrations (Fig. 
1) of a case exactly similar in its roentgen 
manifestations to that reported by Yater 
and Rodis. In the caption the resemblance 
of the fluid to a high diaphragm is noted 
and the change in appearance with the 
patient supine is also shown. The second 
article entitled “Roentgenologic Observa- 
tions on the Movement of Pleural Effu- 
sions” appeared in Vol. 25, page 220, of this. 
Journal. In Figure. 5 a somewhat similar 
case is illustrated. I have observed several 
others of this type in addition. 

I call attention to these two papers par- 
ticularly because in both of these the fact 
that free pleural effusions may move freely 
in the pleural cavity and may take on most 
unorthodox positions 1s emphasized. From 
my observation the phenomenon reported 
by Yater and Rodis is not surprising. The 
explanation, I believe, lies in a change in 
the elasticity of the lung underlying the 
fluid. The ordinary textbook conception of 
a pleural effusion distributing itself in an 

S-shaped curve along the periphery of the 
chest occurs principally in those cases 
wherein the normal elasticity of the lung 


and hence the negative pressure in the 


pleural cavity has been preserved. If that 
elasticity is interfered with for any reason or 
the negative intrapleural pressure changed 
the roentgen appearance of the fluid will 
take on a different form. This is true in 
many cases of cardiac decompensation par- 
ticularly, but will also occur in other condi- 
tions. 

It should be aea that the text- 
book descriptions of the roentgen appear- 
ance of pleural effusions apply only to a 
certain percentage of the cases. I have re- 
cently. observed some cases, which. will 
be reported in detail later, in which a free 
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for the courtesy of the sender. Selections will be made for review in the interests of our readers as space permits. 





Recent Apvances in Rapium. By W. Roy 
Ward, M.B., B.S., M:R.C.S., Medical Di- 

rector and Surgeon to the Radium Institute, 
London, and A. J. Burden Smith, M.B., B.S., 
M.R.C.S., Surgeon to the Radium Institute, 
London, Cloth. Price, $5.00. Pp. 324, with 4 
colored plates and 140 black and white illus- 
trations. Philadelphia: P. Blakiston’s Son & 
Co., Inc., 1933. 


This small volume from the Radium Insti- 
tute in. London contains a well balanced, brief 
survey of radium therapy, as it is being carried 
on in. the better clinics of England, Sweden, 
Belgium, France, and the United States. A spir- 
it of fairness 1s in evidence throughout the book 
and the authors state that, “It is of the highest 
importance that the medical practitioner 


should realize where radium. can. help, where- 


supersede and where hinder the surgeon.” 

A relatively small section covering 83 pages 
deals with general topics such as physics, action 
of radiation, radiosensitivity, dosage, radium 
apparatus, protective measures and mags radia- 
tion. Some of the best theories explaining the 
effect of radiation on living tissue are elabo- 
rated and a large rôle is delegated to vascular 


damage as the primary factor in the resolution. 


of malignant tumors. The grading of neoplasms 
is clearly explained with the aid of excellent 
photomicrographs. Heavily filtered, platinum 
needies having a low radium element content 
and designed for implantations lasting seven or 
eight days are described. Although radon is rec- 
ommended, gold or platinum seeds having a wall 
thickness of 0.5 mm. are utilized in most access- 
ible locations. Mass:radiation at a. distance is 
designated as a most hopeful field and the types 
of apparatus used in the various radium. clinics 
are carefully described. 

The remainder of the book. is devoted en- 
tirely to clinical problems but is subdivided into 
sections dealing with malignant and non-malig- 
nant conditions. In the malignant division sep- 
arate chapters deal with the breast, the uterus, 
the tongue, the inside of the mouth, jaws and 
antrum; the larynx, pharynx, and esophagus; 
the rectum and anal canal; the skin, penis and 


\ 


vulva; the bladder and prostate; the eye and 
sarcoma. In a general way an attempt is made 
to discuss the anatomy, pathology, symptoma- 
tology,. surgery, radium technique, prognosis 
and results applicable to neoplasms in each 
part of the body, and where several radium 
techniques are recognized they are all described 
and their good points emphasized.. The Radium 
Institute utilizes, for the most part, a com- 
bination of weak, heavily filtered, interstitial 
sources and heavily filtered suface radiation 
delivered by multiple sources held at a distance 
of a few centimeters from the skin. Many draw- 
ings and photographs illustrate the good results 
obtained in individual cases and a fair number 
of statistical tables covering end-results are in- 
cluded. Many special pieces of apparatus, suck 
as a seed gun, a cystoscopic implanter, etc., are 
illustrated. 

The last twenty-nine pages deal rather 
sketchily with uterine hemorrhage, the various 
types of adenopathy and a few skin diseases 
Although the material given in this section is 
of good quality, the subjects are so inade- 
quately covered that the reader reaches the enc - 
of the book with the feeling that it might better 
have been omitted. However, the volume, as < 


‘whole, is well arranged and very readable and i- 


can be freely recommended as one of the bes- 

reviews of the world’s knowledge of radium 

therapy for malignant tumors now available. 
CHARLES L. MARTIN 


ROENTGENOGRAPHIC STUDIES OF THE URINARY 
System. By William E. Lower, M.D. 
F.A.C.S., Chief of Department of Urology. 

. Cleveland Clinic, Former Associate Professo- 
of Genitourinary Surgery, Western Reserve 
University, Surgeon to Cleveland Clinic Hos- 
pital, and Bernard H. Nichols, M.D, 
F.A.C.R., Chief of Department of Rocni: 
genology, Cleveland Clinic, Cleveland, Ohic.. 
Cloth. Price, $16.00. Pp. 812, with 812 illus 
trations. St.Louis: The C. V. Mosby Com- 
pany, 1933- 

This work of Lower and Nichols is confined 

rather closely to the roentgenolgic aspects cf . 
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urology. A relatively: small part of the volume 
is devoted to the technique of urethrography, 
cystography, ureterography and pyelography, 
including the intravenous method. There is a 
brief discussion of the pathology of the urinary 
tract, limited to such conditions as are actually 
demonstrable roentgenologically. The authors 
insist that only such findings should be included 
in the roentgen diagnosis, the final diagnosis 
being in the province of the urologist. There is 
also a brief chapter dealing with indications for 
a roentgenographic examination of the right 
upper abdominal quadrant for conditions which 
may be related to, or confused with, urinary 
cohditions. Nearly go per cent of the book is 
devoted to roentgenograms. There are 442 cases 
from the authors’ practice, many with several 
illustrations, Each roentgenogram is accom- 
panied by a small schematic drawing to bring 
out essential details that might be obscured 
in reproduction. With each case is a brief out- 
line, first of roentgenographic findings, then of 
the history with clinical and laboratory find- 
ings and the diagnosis. The cases are varied and 
include patients with both usual and rare path- 
ological conditions. | 

This book is valuable as-a reference work and 
a careful study should give one an excellent 
foundation for roentgenologic urology. We rec- 
ommend it because of its large store of valu- 
able material, the excellence of its illustrations 
and the conciseness and completeness with 
which cases are handled. 


E. W. HALL 


HANDBUCH DER RONTGENDIAGNOSTIK UND 
-THERAPIE IM KINDESALTER. Unter Mitwir- 
kung von Fachgenossen. Herausgegeben von 
Prof. Dr. St. Engel, Leiter der Kinderklinik 
der Städt. Krankenanstalten, Dortmund, und 
Dr. L. Schall, Leiter der Kinderabteilung 
des Landeskrankenhauses, Homburg-Saar. 
Paper, price M. 72.00; bound, M. 75.00. Pp. 
720, with 637 illustrations. Leipzig: Georg 
Thieme, 1933. 


In producing a work upon so difficult a sub- 
- ject-as diseases of childhood, St. Engel and 
Schall have not relied solely on ‘their own 
knowledge but have inlisted the aid of special- 
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ists from numerous clinics, each separate 
branch of the subject being discussed by one 
exceptionally qualified in his specialty. The 
result is an excellent compilation of knowledge 
concerning roentgen diagnosis and therapy. 
The authors have carefully arranged the mate- 
rial so as to cover the entire field in a systematic 
manner. 

The normal skeletal system is dealt with in 
a chapter on epiphyseal development and ossi- 
fication centers. The diseases of the skeletal 
system are considered under three headings: (1) 
Primary disturbances in growth such as chon- 
drodystrophies, osteopsathyroses or brittle 
bones, cretinism, mongolianism, etc. (2) Sec- 
ondary disturbances in growth such as rachitis, 
scorbutus, osteitis fibrosa, Gaucher’s disease, 
etc. (3) Inflammatory diseases such as lues, 
tuberculosis and osteomyelitis. These are dis- 
cussed both in general and in detail and all are 
generously illustrated. 

The diseases of the intrathoracic structures 
are presented in a very complete and satisfac- 
tory manner and many interesting roentgeno- 
grams are reproduced. The divisions of gas- 
troenterology and urology are briefly consid- 
ered and there are special chapters on the skull 
with intracranial lesions and pneumography. 
Nearly one-third of the volume is devoted 
to roentgen and radium therapy of diseases 
of childhood. These include tuberculosis, blood 
and lymph diseases, disturbances of glands of 
internal secretion, hypertrophies, as of -tonsils 
and adenoids, infectious diseases and neoplasms. 
The special ‘application of roentgen and radium 
rays to these conditions in children being even 
more obscure, generally speaking, than the 
diagnostic features of childhood diseases, this 
group of articles should beof considerable aid 
to the roentgenologist. A chapter on ultraviolet 
therapy and vitamin D is appended to the 
volume because of their general interest to ra- 
diologists and pediatricians. 

For the sake of completeness the editors have 
included chapters on the physics of the roent- 
gen ray. In view of the many existing vol- 
umes on physics and technique it seems un- 
necessary that space should be given to these 
subjects in a clinical work of this nature. 

E. W. HarL 
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A SIMPLE TECHNIQUE FOR ROENTGEN 
EXAMINATION OF THE PETROUS 
PYRAMID 


By MARCY L. SUSSMAN, M.D. 
Mt. Sinai Hospital (Service of Dr. Leopold Faches) 


NEW YORK CITY 


i Be THE roentgen examination of the 

petrous pyramids, the view which theo- 
retically should be of most use is that which 
presents these structures with least distor- 
tion and practically, it is the view which 
represents the pyramid as we see it when 
looking from the front, perpendicular to its 
long axis. The view is given by Stenvers’ 
projection. Köhler! describes this as fol- 
lows: 

The patient rests prone, the head turned 
about 45° towards the sound side, with the 
nose, forehead and the zygoma of the af- 
fected side towards the plate. The central 
ray passes in a plane perpendicular to the 
horizontal through the mid-point of a line 
uniting the external auditory meatus with 
the outer margin of the orbit, which plane 
forms an angle of 45° with the sagittal line. 
It is directed from the region of the ex- 
ternal occipital protuberance to this point 
and forms with the horizontal a dorso- 
caudal open angle of 12°. 

Where relatively few such examinations 
were made, difficulty has often been en- 
countered in properly positioning the pa- 
tient and in accurately centering the cen- 
tral ray. It was also particularly difficult 
to obtain comparable views of both sides. 
The excellent apparatus that Pfeiffer? has 
devised for roentgenography of the optic 
foramina lends itself to modification for the 
roentgen examination of the petrous pyra- 
mids. 

The cassette holders are placed at 45° to 
the horizontal instead of 37° in the Pfeiffer 
apparatus—the forehead rest becomes a 


chin rest, the forehead and nose actuafly 
resting in the angle—-the chin end of the 
apparatus is raised so that the inclination 
of the apparatus is 12° to the horizontal. 
It is now merely necessary to change the 
center points of the cassettes and the ap- 
paratus is made available for the desired 
use. The center points are placed at the 
level of the center of the petrous pyramids, 
i.e., at the external auditory meatus, found 
to be approximately 53” above the apex of 
the 90° angle in most of our patients. 

We have found it necessary to center the 
tube by means of an adjustable pointer 
which fits into the tube holder in place of a 
cone and is at right angles to the plane of 
the tube. The tube is placed at the vertical 
working distance (we use 27” with a Gen- 
eral Electric XP 1 tube) and tilted at 45° 
to the horizontal. The pointer and the lat- 
eral distance of the tube are adjusted until 
the pointer touches the center mark of one 
cassette holder. With the apparatus re- 
maining in position, the tube is moved an 
equal distance to the other side of the mid- 
ine of the apparatus and the tube is tilted 
45° toward the opposite cassette. The 
pointer should now be touching the center 
point of this cassette. If then the position 
of the apparatus is marked out on the 
table and the lateral distances of the tube 
be marked (the vertical height is kept con- 
stant) conditions can always be duplicated, 
the central ray will always point at the ex- 
ternal auditory meatus on either side. A 
small cone is then substituted for the 
pointer. We believe the pointer is a neces- 
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Fic. 1. Photograph of apparatus showing method of 
centering tube. The chin end of the apparatus 1s 
elevated 12° above the forehead end. 


sary adjunct since with the 12° tilt of the 
apparatus, lining the central ray up by 
eye is difficult and apt to lead to disap- 
pointment—either the cone may cut off 
part of the petrous pyramid or the petrous 
pyramid may be projected so as to overlap 
the occipital bone. 

We have often made two exposures of 
each side, one lighter and one heavier ex- 
posure, since we have found the position 
excellent for demonstration of tip and cor- 
tical cells of the mastoid process where this 
is desired. This requires considerably less 
exposure than does the demonstration of 
the petrous pyramid itself. 

Depending upon the type of case, we also 
find the following views desirable for com- 
plete roentgen examination of the mastoid 
processes and petrous pyramids: 

(1) The usual Law position for the mas- 
toids. 

(2) A posteroanterior view of the skull, 
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the central ray being in the same plane_as 
that through the outer canthus of the eye 
and the external auditory meatus. This 1s 
made with the aid of a Potter-Bucky dia- 
phragm. The petrous pyramids are pro- 
jected, fcreshortened, into the orbits. 

(3) Stereoscopic anteroposterior views of 
the skull. The patient lies upon the table 
on the back, with the chin touching the 
chest. In the first exposure, the central ray 
passes from above the head through the 
base of the skull at an angle of 50° to the 
horizontal. The adjustable pointer has been 
found to be very useful for “lining up” in 
this examination also. The second exposure 
is made with the tube shifted the necessary 
stereoscopic distance farther away from the 
head and tilted more, as much as 1s neces- 
sary to have the ray again pass through the 
base of the skull. This examination 1s also 





Fic. 2. The pointer has been replaced by a cone. 
The patient is in position, the forehead and nose 
touching the angle, the chin lifted as much as is 
necessary. The external auditory meatus is ad- 
justed to the center line. 
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made with the aid of a Potter-Bucky dia- 
phragm. The petrous pyramids are, in these 
views, projected above the orbits and the 
base of the skull, into what is practically a 
“top” view. The second view gives about 
the same result as Mayer’s projection. ! 

It is not the purpose of the present dis- 
cussion to present the indications for roent- 











ANTERIOR HALF 
OF SECTION. 


i 7 
LA 


—— 


Cavity of tympandm- 5 


External auditory 
neatus. 


POSTERIOR WALF 
OF SECTION 


ouperior semicircular canal 


Internal auditory weatus 


Roentgen Examination of the Petrous Pyramid 
g i 


N 
number of uses for the 45° angle (for ex- ~^ 
ample, in studies of the zygoma) to justify 

a separate apparatus. 

A further possible future modification is 
suggested. It would be easily possible to cut 
holes in the wooden framework supporting 
the cassettes or replace the wood by glass 
in such a way as to make it possible to 
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lic. 3. Vertical transverse section through temporal bone (after Cunningham). 


gen examination of the petrous pyramids 
nor to present cases illustrating disease of 
these structures. The apparatus has been 
described because it has simplified the tech- 
nique of examination to the same degree 
that Pfeiffer has simplified roentgenogra- 
phy of the optic foramina. The illustra- 
tiors, it is hoped, will sufficiently define the 
information to be obtained from the vari- 
ous views. It is possible to combine both 
pieces of apparatus by means of properly 
placed hinges. This, however, makes it 
somewhat too complicated for routine use 
in a clinic and we have found a sufficient 


place the part of the head to be examined 
exactly at the center line of the cassette or 
to establish new center lines for other 
structures which are to be examined and 
for which the 45° angle is necessary. These 
changes may, of course, be made as the 
need arises. 


SUMMARY 


An apparatus is described for making 
simple exposures of the petrous pyramids 
in the Stenvers projection. Several other 
views are described all of which should be 
taken for a complete examination of these 
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hic. 4. Roentgenogram of anatomical specimen in the 
Stenvers position. 





Hic. 5. Roentgenogram of the petrous pyramid in 
die Steny ers 
in order to bring out the cortical and tip cells of 
the mastoid process. 


s position. Less exposure is mecessary 
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Fic. 6. Roentgenogram showing a “top” or Mayer’s 
position of the petrous pyramid. 


Information in regard to the 
mastoid process, antrum, tympanic os- 
sicles, labyrinth, internal auditory meatus 
and middle fossa of the skull is thus made 
available. It should be possible to apply 
this complete examination in all cases of 


Structures. 


suspected inflammations, traumas and 
tumors involving the petrous bone. 
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Yater, W. M., Cog, F. O., and Ropis, İsa- 
DORE. The treatment of essential hyper- 
tension by x-radiation of the medulla ob- 
longata. South. Me 7., July, 1932, 25, 730- 


ma 


fo 


ROE? 


An experimental series of roentgen treat- 
ments over the medulla oblongata in patients 
with essential hypertension was carried out in 
the hope of obtaining a fall in the blood pres- 
sure. The experiment was based upon the con- 
cept that hypertension is the result of excessive 
stimulation of the vasomotor center, thought 
to be located in the fourth ventricle foor. If 
this center could be made less irritable, it 
would not respond as readily to this frequent 
stimulation. The authors hoped that roentgen 
irradiation over the site of this center might 
result in a raising of the threshold of excitability 
without injury to the numerous and delicate 
nerve elements in the medulla. 

Fight patients received three treatments in 
the suboccipital region at intervals of two 
weeks with the following factors: 200 kv.p., 
g ma., 9.5 mm. copper and 1.0 mm. aluminum, 
6o cm. for 40 minutes to an area approximately 
š cm. square, a dosage of 1,020 r within four 
weeks. 


The patients were observed for an average of 


six months, without evidencing any noteworthy 
symptoms referable to the irradiation. Blood 
pressure readings were made at weekly inter- 
vals, all medication was withheld and the 
patients instructed to carry on their usual ac- 
tivities. 

In 7 of the 8 cases, there was a possible efect 
of the irradiation upon the height of the blood 
pressure, manifesting itself as a tendency to 
lower levels. At the end of the period of obser- 
vation, however, all the patients still had 
hypertension. 

The dosage employed was greatly in excess 
of that used by others in the treatment of nerve 
ganglia for painful affections. The observations 
of the authors are reported to stimulate interest 
in this form of treatment, even though the re- 
sults are not particularly encouraging. They 


plan to continve the experiment with larger 
doses from several portals of entry on patients 
in the fluctuating stage of hypertension, who 
have been carefully observed through a control 
period, since all patients in this series were in 
the fixed stage of hypertension with probable 
permanent organic changes in the walls of the 
arterioles when no treatment is of particular 
value.. R. Brooksher, Fr. 


BrtUnavuer, Sreran R. Indikationen zur Ront- 
gentherapie ber Hautkrankheiten. (Indica- 
tions for roentgen therapy in skin diseases.) 
Strahlentherapie, 1932, £3, 601-630. 

After discussing the theoretical bases tor the 
use of roentgen rays in skin diseases, the author 
takes up some of the manifold indications for 
irradiation in dermatology, calling attention to 
the fact that no more than the absolutely neces- 
sary amount for the desired purpose should be 
given, as the total dose of rays that the skin can 
tolerate in a lifetime is limited and any later 
irradiation may be rendered impossible or dan- 
gerous. 

There is a group of skin diseases in which 
roentgen irradiation is particularly indicated, 
including the leucemic diseases, mycosis fun- 
goides and lymphogranulomatosis. Roentgen 
rays have an elective action on the leucocyte- 
producing organs. While irradiation has an 
excellent effect in these diseases it does not pre- 
vent the ultimate fatal outcome. 

Irradiation is indicated in subacute and 
chronic eczema and neurodermatitis. Medical 
treatment should be tried first in acute eczema. 
Good results have been obtained in psoriasis 
by irradiation cf the thymus and other endo- 
crine glands. Lichen ruber planus has been 
treated successfully by a combination of roent- 
gen rays and arsenic. Roentgen irradiation is of 
value in epilation for parasitic diseases of the 
scalp but there is some danger connected with 
its use on the face as the skin and salivary 
glands may be injured. 

Roentgen irradiation is indicated only in the 
indurated and phlegmonous forms of acne vul- 
garis. In acne rosacea the results are not uni- 
form. While in the group of keratoses a number 
of affections respond well to irradiation, such 
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as warts and plantar hyperkeratoses, others 
such as ichthyosis, palmar and plantar heredi- 
tary keratoma and Darier’s disease are refrac- 
tory. 

The effects of irradiation are good in pyogenic 
processes, such as carbuncle and furuncle where 
taey seem not only to have a local action but 
a.so to bring about immunity. Fried also recom- 
mends the roentgen treatment of phlegmon and 
erysipelas. Roentgen therapy is indicated in 


some forms of skin tuberculosis but because of 


the tendency to recurrence in lupus vulgaris, 
irradiation is apt to be repeated too often and 
injure the skin. Finsen light is therefore to be 
preferred. Roentgen irradiation gives excellent 
results in lupus follicularis disseminatus, scrofu- 
loderma and tuberculosis verrucosa cutis. The 
results are uncertain in Boeck’s sarcoid and 
erythema induratum. The results of roentgen 
treatment are good in actinomycosis, more par- 
ticularly the cervico-facial form than the 
thoraco-pulmonary or intestinal form. Oral 
administration of potassium jodide seems to 
sensitize to the rays, 

Roentgen irradiation is used in many forms 
of pruritus to control the itching. This is also 
its chief effect in Duhring’s dermatitis herpeti- 
formis. Pain can be controlled in the multiple 
forms of dermatomyoma by roentgen irradia- 
tion and the tumors also reduced in size. 
Roentgen therapy combined with electroco- 
agulation has proved valuable in the small 
fibromatous tumors of Recklinghausen’s dis- 
ease. Radium is better than roentgen irradia- 
tion for keloids, lymphomas and hemangiomas. 
Cavernous angiomas respond well to roentgen, 
radium or grenz rays. The more cavernous these 
tumors are the better they respond to irradia- 
tion. Plane birth marks are very little affected 
as they develop in intrauterine life and their 
rad osensitiveness 1s exhausted. Sarcoma multi- 
plex hemorrhagicum reacts well to roentgen ir- 
radiation but the results are generally only 
symptomatic. A variety of treatments may be 
used in the various forms of skin cancer, in- 


clucing electrocoagulation, surgery and ir- 
radiation. Various forms of scleroderma are 


tavcrably affected by irradiation, either local 
or of the spinal column. Irradiation of the 
spinal column has also proved successful in 
sclerema neonatorum. 

Tae fact that roentgen irradiation so fre- 
quer.tly has to be combined with other methods 
in gkin diseases does not lessen its value. The 
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skill of the dermatologist is often shown in 
knowing how to select and combine different 
remedies.-—dndrey G. Morgan. 

Howarpb. 
Dec., 


Taussic, Laurence, and Morrow, 
Epithehoma of the skin. Radiology, 
Last, 77,1 2811 286. 

The diagnostic features of these lesions are 
discussed. The type of therapy employed de- 
pends on the individual lesions. Treatment by 
means of radiotherapy should aim at giving an 
adequate dose at the beginning of treatment. 
In lesions where the least amount of destruc- 
tion possible is indicated, radium alone is 
given preference over roentgen rays. Where 
there are no contraindications the authors pre- 
fer to curette the lesions and cauterize the base. 
This is followed, particularly in squamous cell 
lesions, by the application of rade tubes. 
Lesions previously subjected to unsuccessful 
irradiation are treated by means of radical 
surgery. Regional lymph nodes are not removed 
unless clinically involved. Operation should 
include the entire lymph chain; prophylactic 
irradiation of lymph chains is of questionable 
value. If inoperable, involved nodes are treated 
by means of gold emanation seeds.—-F.. J. L. 


Cilley. 
SCHTEINGART, Mario. Le goitre exophthal- 
mique; { (ecade clinique et anatomique). (Ex- 


ophthalmic goiter; clinical and anatomic 
o ) Rev. sud-am. de méd. et de chir., 
, 1931, 2, 1073-1110. 





This article represents a detailed study of 
the clinical, biochemical, anatomic and thera- 
peutic aspects of exophthalmic goiter on the 
basis of 250 cases personally observed. The pro- 
cedure of treatment is summarized as follows: 
Two methods are used: (1) the radiotherapeutic 
method combined with administration of iodine 
and (2) the surgical method combined with 
iodine both in the preoperative and postopera- 
tive periods. The patient is first placed in an 
absolute physical and mental rest, on a high 
caloric diet, and on 30 drops of iodine daily. 
After fifteen to thirty days, radiation therapy 
is instituted or surgery is resorted to, depend- 
ing on the general condition of the patient and 
the circumstances. Generally surgery is pre- 
ferred to radiation. The results obtained were 
7O per cent amelioration in roentgen therapy 
associated with iodine, ṣo per cent in roent- 
gen therapy alone, and 80 per cent after surgi- 
cal intervention.—T. Leucutia. 


ScHREINER, Bernarp F. Tumors of the male 
breast, based on a study of thirty-one cases. 
Radiology, Jan., 1932, 73, 9o-92. 

During the vears 1914 to 1931 (une), 
17,486 cases were admitted to the author’s 
tumor clinic. Included in this number were 
1,664 cases of disease of the breast, 31 ef which 
occurred in males. From this series it ts con- 
cluded, (1) that carcinoma of the male breast 
constitutes about 1.25 per cent of all cancers 
of the breast; (2) carcinoma of the male breast 
is an uncommon disease; (3) sarcoma 1s rare; 
(4) carcinoma of the male breast 1s as malig- 
nant as carcinoma of the female breast and 
occurs, as a rule, late in life.—-E//sworth John- 
SON, 





SOILAND, 
cancer. 
TBO~-788, 

Radiation therapy has advanced to such an 
extent that some surgeons are abandoning 
surgery in favor of radium ther rapy. Implanta- 
tion of needles with heavy platinum filtration 
offers more favorable results than with the 
formerly used lightly filtered needles, and 
avoids the extensive sloughing so often ob- 
tained with the older methods, 

Implantation is not easy, and bears every 
aspect of a major operation requiring skill and 
care. One hour or more is usually consamed in 
carefully implanting the needles in one, two, or 
three circles about the involved tissue, being 
sure that all areas of possible involvement are 
covered and that the needles are not within I 
cm. of bone and periosteum. Axillary and 
clavicular regions are included. Fifty or more 
needles are necessary, and 75 to Ioc mg. of 
radium are used over a period of seven to ten 
days. Patients are confined to bed durimg treat- 
ment and usually suffer little discomfort. Pre- 
caution against radiation sickness should in- 
clude alkalinization and bland diet. 

The chief problem to be met is obtaining 
sufficient radium in the costly form of platinum 


needles.—F. W. Hall. 


ALBERT, The management of breast 
F. Am, M. Ass. March 5, 1932, 98, 


Keynes, Georrrey. The radium treatment of 
carcinoma of the breast. Brit. F. Surg., Jan., 
1032, 70, 4157400. 

This comprehensive article covering 65 pages 
details the evolution during a ten-year period 
of the radium element needle technique now 
used at St. Bartholomew’s Hospital in London, 
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in the treatment of cancer of the breast. The 
needles are made of platinum, have wall thick- 
nesses of 0.§ and 0.6 mm. and are of two 
lengths. The lenger ones used in the breast 
and axilla have an active length of 5.0 cm. and 
contain 3.0 mg. of radium, whereas the shorter 
ones, used in the infra- and supraclavicular 
spaces and the intercostal spaces aie the 
sternum, have an active length of 3.2 cm. and 
contain 2.0 mg. of radium. The ee are in- 
serted into the breast so as to surround the 
tumor but not pass into it and so as to irradiate 
all of the breast tissue and its lymphatic chan- 
nels. An attempt is made to place the needles 
parallel to one another at 1.§ cm. intervals in 
the breast and over the pectoralis major, and 
in a cone-shaped pattern in the axilla with the 
apex in the upper part of the space. [mplanta- 
tions are also made above and below the clavi- 
cle and in the intercostal spaces. The radium 
is usually left in place for seven days. 

Many case histories and photog raphs of 
histologicall v proved cases are given. Small 
tumors frequently disappeared in five or six 
weeks, and marked regression was observed in 
more advanced conditions. Metastatic glands 
appeared to respond to the treatment as well 
as the primary tumors. In 18 cases small masses 
remaining in the breast after treatment were 
removed surgically and examined under the. 
microscope. In 7, no evidence of cancer could 
be made out, while in the others small nests of 
malignant tissue remained in the fibrosis. In 
one patient pregnancy occurred two months 
after the treatment was carried out. Following 
delivery, normal lactation occurred in the 
treated breast and the woman has remained 
well for three vears and ten months. 

In a small number of patients, recurrences 
were noted in the breast or axilla but the 
author believes these mishaps were due to im- 
proper implantation patterns which left some 
of the lymphatic areas untreated. A few ne- 
croses occurred where too many needles were 
inserted in a small area. A study was made of 
one group of cases in which implantations were 
done following both conservative and radical 
removals of the breast. 

A table including the main points observed 
in 171 cases is attached to the article. A statis- 
tical study made by Dr. Janet E. Forber, cover- 
ing patients alive at the end of three vears, is 
most interesting. There were g operable, 11 
operable with glandular involvement, and 26 
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inoperable cases included; 77.7 per cent of the 
first group, 36.3 per cent of the second group, 
and 46.1 per cent of the third group were alive 
at the end of three years.—C. L. Martin. 


Scumitz, Henry. Technic in pelvic irradiation. 
Radiology, Dec., 1931, 77, 1230-1242. 


The author outlines distinctly and clearly 
his technique for the treatment of pelvic 
malignancies. rsi curves of radium ap- 


nique of combined ee a roentgen ther- 
apy is outlined. The conditions specifically 
mentioned are carcinomata of the cervix, fun- 
dus, ovaries, rectum and bladder. For neo- 
plasms in this location, the lethal dose for most 
mature growths with good results has been 4 to 
5 E.D., for most immature groups about 2 to 
2.3 E.D. This paper should be read to be ap- 
preciated.—F. 1. L. Cilley. 


Beck, Emit G. Some observations on the treat- 
ment of bone sarcoma. Radiology, Dec., 
1931, 77, 1270-1274. 

The ideal treatment is a combination of 
surgery and irradiation. Two cases are de- 
scribed; one a sarcoma of the upper end of the 
femur subjected to conservative removal of the 
tumor and insertion of radium, apparently 
cured after seven years; the other a sarcoma of 
the wrist and the occurring of pulmonary 
metastasis seventeen years after operation. 

“he surgeon, radiologist and pathologist 
should cooperate in outlining the treatment of 
the lesion; a biopsy is important as the malig- 
narcy grading determines to a great extent the 
type of treatment; surgery should be of the 
open method to allow greater efficiency in post- 
ope-ative irradiation. The case of sarcoma of 
the wrist was operated on and the arm ampu- 
tated just below the elbow, because the tumor 
eee so large and pa eno I. L, Cilley. 


Lackner, Juurus E., and Levenruar, M. L. 
Chorionepithelioma of the uterus; report cf 
cure In young woman presenting extensive 
metastases. 7. Am. M. Ass., April 2, 1932, 
QË, 1136-1139. 

Caorionepithelloma presents great variation 
in c.inical and pathologic characteristics and 
the »>rognosis of any given case is very much 
in question. The authors’ case was of extremely 
cellular type and therefore considered very 
“ee The uterus was entirely infiltrated 
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and enlarged and extension to the vaginal wall 
had occurred. High voltage roentgen therapy 
to the pelvis was instituted and hysterectomy 
performed after which the patient developed a 
cough with blood-tinged sputum. A roentgeno- 
gram of the chest revealed extensive pulmon- 
ary metastases, and roentgen therapy was then 
given over this area. The metastases and local 
nodules in the vagina disappeared and the 
patient is well after five years. 

The cure of the extensive disease is not easily 
explained. Probably the patient developed a 
lytic substance which destroyed the cells re- 
maining after surgical and roentgen treatment. 
Radical removal and high voltage therapy are 
certainly the best means of combatting chorion- 
epithelioma.— FF. W. Hall. 


MISCELLANEOUS 


LavrEeLL, Hugo. Eine Methode beim Rönt- 
genp! hotographieren den grösseren Teil der 
schädlichen sekundärstrahung auszuschal- 
ten. (A method of excluding the greater part 
of the injurious secondary radiation in 
roentgenography.) cla radiol., 1931, 72, 
574-579- 

The author describes a method of obtaining 
roentgenograms that are sharp and rich in con- 
trast with hard radiation and without a Potter- 
Bucky diaphragm. This is accomplished by 
using long distances between the tube, the 
object and the film. The exposure time is not 
particularly long. An ordinary therapy tube 
can be used for roentgenography also and while 
roentgen treatment is going on several patients 
can be roentgenographed at the same time with 
the same tube.—Audrey G. Morgan. 


SIEVERT, RoLF, and FORSSBERG, Arne. The 
time factor in the o action of x-rays. 
Acta radiol., 1931, 72, §3§-§51. 
The time pie aii treating with pro- 

tracted fractional irradiation 1s very compli- 

cated. In order to obtain results that can be 
used in radium and roentgen treatment, a large 
number of investigations must be made with 
biological objects that differ widely in nature. 
The authors used Drosophila eggs. They are not 
very suitable for the experiments on account 
of their rapid development but they are easily 
obtainable m large quantities, their develop- 
ment is particularly constant and they are 
very sensitive to irradiation. They were ex- 
posed to rays of varying Intensity and the re- 


4-4 


sultant death rate determined. They were 
given dosages of 83 to 220 r with exposure times 
varying from 2.1 to 3,600 seconds. Tables and 
graphs are given showing the details of the re- 
sults. It was found that the death rate is the 
same when a dose of 165 r is given over any 
time varving from 2.1 to 1,800 seconds. The 
same results are obtained with larger and 
smaller dosages, at least from 83 to 220 r and 
with irradiation times exceeding § to Lo seconds. 
The authors found, as did Packard, thar with 
intensities below about § r per minute the 
death rate falls very rapidly; but these low in- 
tansities, which necessitate comparatively long 
Irradiation times, are not suitable for studies 
of the time factor because of the rapid develop- 
ment of the eggs.— dudrey G. Morgan. 


Q G = . 
AKERLUND, AKE. An improved model of serial 


The author describes an improved model of 
the duodenal serial frame that he has now been 
using for more than twelve years. It is entirely 
of metal and by its use 4 erect pictures can be 
taken on one 18" X24" film. It may be provided 
with a cylindrical or conical anterior dia- 
phragm. The conical diaphragm is particularly 
adapted for use in oblique projections and be- 
cause of its conical shape causes very little in- 
convenience even to sensitive patients. Both 
the cylindrical and conical diaphragms may be 
provided with different compression caps either 
in the form of aluminum cups or pneumatic 
rubber compressors attached to the brim of 
the tube facing the patient. The serial frame 
can be used without either the diaphragms or 
the compressors but the quality of roent- 
genograms obtained with them is much better. 
m- Audrey G. Morgan. 


Lovisatrtr, NicoLa. L'azione dei raggi X sulle 
ghiandole sudoripare dell’uomo. (The action 
of roentgen rays on the sweat glands of man.) 
Arch. dt radiol., 1931, 7, 1IO7-1112. 

The author irradiated a small field on the 
palm of the hand to determine whether roent- 
gen irradiation causes anv changes in the secre- 
tion of the sweat glands. Moderately soft ravs 
gap of 30 cm. and a filter of 3 mm. alaminum., 
With a special technique which he deseribes he 
took imprints of the mouths of the sweat glands 
before irradiation and up to a month after- 
ward. There was no appreciable change in the 
secretion of the glands.—-tudrey G. Morgan. 
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Viscuta, Quintino, Alcune esperienze col foco- 
metro ad aghi di Busi e col focometro a 


needle focimeter and with the metal screen 
focimeter.) Arch. dt radtol., 1931, 7, 1094- 
1106, 


The author describes the ditterent methods 
used for determining the point of emergence of 
roentgen rays, and after a comparative study 
of Busi’s needle focimeter and the focimeter 
with a metal grating, both of which are illus- 
trated, he concludes that the needle focimeter 
is superior. He finds that variations in the 
charge of the tube and in the exposure time and 
the use of a re-enforcing screen do not change 
the size of the focus. The greatest perfection of 
detail is obtained with tubes with a linear focus. 
The gradation in the size of the needles and 
the eyes in the Busi focimeter make it possible 
to detect the slightest defects in construction 
and he advises the makers of tubes to add a 
focimeter test to the tag which shows the value 
of the charge of the tube.—-.dudrey G. Morgan. 


De Bruis, G. Le danger des films radiogra- 
phiques 4 base de nitrocellulose. (The dan- 
ger in using roentgen films with a base of 
nitrocellulose.) cta radial., 1932, 73, 80-86. 


From a theoretical and experimental study 
of the subject the author concludes that in 
storing films with a nitrocellulose base the 
storage room should be constructed in such a 
way that in case of fire the gas produced can 
expand freely so as to avoid explosion from 
compression. The films should be kept at as low 
a temperature as possible. They should be 
stored in such a way that the heat of decom- 
position cannot raise the temperature above 
the usual degree. The storage room must be well 
ventilated so that the gaseous products of de- 
composition will be carried away.---dudrey G. 
Morgan. 


NIEMANN, C. Das direkte Messen der Roehren- 
spannung im Therapiebetrieb mit einem 
Zeigerinstrument. (The direct measurement 
of the tube tension in therapy with a pointer 
instrument.) Strahlentherapte, 1931, £7, 199- 
200. 

A pointer instrument which permits one to 
read the high voltage on the roentgen-ray tube 
directly is presented. It is constructed on the 
potentiometer principle whereby a certain 
measurable voltage is taken off a series "g 


( 
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stant high ohmic resistances which connect the 
two lines of the high voltage side, that is, which 
are parallel to the roentgen tube. If the voltage 
ratio is known, the tube voltage can be meas- 
ured. The voltage taken from the potentio- 
meter is rectified with a small rectifier tube and 
smoothed out by a condenser and therefore the 
peak voltage can be measured by means of an 
electrostatic voltmeter. The resistances, the 
condenser, the rectifier tube and its flament 
transformer are enclosed in oil and form a rela- 
tively small compact unit. The instrument can 
be used only for continuous direct current ap- 
paratus.--Otto Glasser. 


Heeren, J., and Hume , R. Schwankungen 
des Milchsaurespiegels des Blutes nach Ront- 
genbestrahlung von normalen und patho- 
logischen Korpergeweben. (Variations in the 
lactic acid content of the blood after roent- 
gen irradiation of normal and pathological 
body tissues.) Szraklentherapte, 1931, 42, 
784-791. 

The authors report experiments which con- 
firm the findings of Joos and Heeren that im- 
mediately after irradiation of malignant tumors 
there is an increase of lactic acid in the blood. 
On irradiating normal tissue of individuals who 
do not have cancer there is no increase of lactic 
acid and in the majority of cases it is even de- 
creased immediately after irradiation. Patients 
with malignant tumors who showed a rise in 
the lactic acid content of the blood after ir- 
radiation of the tumor were irradiated after- 
ward on a normal part of the body (the thigh) 
and showed a decrease of lactic acid. Irradia- 
tion of tuberculous or other pathological tissue 
except tumors caused a decrease of lactic acid 
in the blood immediately after the irradiation. 
In some cases the decrease of lactic acid had 
seen compensated in two hours and in others 
chere was a still further fall after this time.— 
Audrey G. Morgan. 


ADLER, Kart, and ApLer, Mara. Der Einfluss 
der Réntgenbestrahlung auf den Natrium- 
spiegel des Blutserums. (The effect of roent- 
gen irradiation on the sodium content of the 
blood serum.) Strahlentherapte, 1931, #2; 
584-590. 

The effect of roentgen irradiation on the 
sodium content of the blood serum was tested. 

In rabbits that had been given a surface dose 


o* 1000 r the sodium content of the blood serum 
4 
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was reduced by from 6.54 to 15.24 per cent of 
its original value. There was no lowering of the 
sodium content of the blood in rabbits that 
were given the usual therapeutic doses of roent- 
gen or radium irradiation. This disagrees with 
the results of Kroetz who found an increase 
in the sodium content of the blood after roent- 
gen irradiation. Kroetz used a different method 
of determining the sodium, the gravimetric 
methed of Kramer and Tisdall, while the authors 
used the iodometric method of H. Muller, and 
he irradiated a smaller surface, but even taking 
these facts into consideration the authors are 
unable to account fer the contradiction. 
Audrey G. Morgan. j 


Kaping, Kurt. Die Einfluss der Röntgenbe- 
strahlung auf die Alkalireserve des Blutes. 
(The effect of roentgen irradiation on the 
alkali reserve of the blood.) Strahlentherapie, 
1931, Z2, 8717583. 

The alkali reserve of the blood is, as a rule, 
constant but it is affected by different factors, 
such as disease, anesthesia, work, extreme 
changes of temperature and the action of ir- 
radiation. The values may fall decidedly in the 
acidotic direction but they do not rise to 
marked alkalosis. The author found very low, 
that is acid, values in genital tumors. He also 
found that after roentgen irradiation the al- 
kali reserve changes; in some cases it rises in the 
alkalotic direction and in others falls. He has 
not examined a large enough number of cases 
so that definite conclusions can be drawn from 
them. In one of the cases that he describes the 
alkali reserve was found about the same on the 
different examinations. This is in agreement 
with the results of Michalowski who found that 
the alkali reserve did not fall after weeks on an 
acid diet, showing that the organism tries to 
keep the alkali reserve at the same level and is 
generally capable of doing so. But if examina- 
tions had been made more frequently it is 
probable that variations would have been 
found. The experiments are being continued 
as the ettect of roentgen rays on alkali reserve 
is important. dudrey G. Morgan. 


Wintz, Hermann. Untersuchungen über den 
Zeitfaktor. (Studies on the time factor.) 
Strahlentherapie, 1931, 42, 591~598. 

A comparative study was made of the effect 
of irradiation of the ovary when the whole dose 
was given at once and when the fractional 
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method was used. It was found that the ces 
that were undergoing rapid division recovered 
very quickly from the effect of irradiation wh le 
resting cells showed a cumulative action. Ap- 
plying these results to the treatment of cer- 
cinoma it would mean that the carcinoma ceils 
would recover more quickly than the normal 
cells and that therefore fractional irradiation 
is not a good method but that the whole dese 
should be given at once.-~dudrey G. Morgen. 


STUHMER, A. Die Ausbildung in der Röntgen- 
kunde aa dem Gebiet der Dermatologie. 
(The need of education in roentgenology for 
ciermatologists.) Strahlentherapte, 1931, 22, 
§gg-bo4. 

Serious mistakes have been made by cer- 
matologists in using roentgen rays for the treat- 
ment of skin diseases. Such mistakes zan 
be prevented only by having dermatologists 
trained in roentgenology, 
general medicine should now be given instruc- 
tion in roentgenology and every university 
should have a chair of clinical roentgenology 
and an institute for teaching and researck in 
roentgenology. Instruction should be givea in 
roentgen physics, knowledge of roentgen ap- 
paratus, roentgen biology and general clirical 
roentgenology, as well as light biology and light 
therapy. More emphasis should be placec on 
roentgenology in clinical instruction. But when 
it comes to treating skin diseases the treatment 
should be in the hands of a dermatolegist 
trained in roentgenology and not in the hands 
of a roentgenologist. In a skin disease such as 
eczema for instance the treatment muse be 
adapted constantly to the changing condi-ions 
and a thorough understanding of these con- 
ditions 1s necessary in order to be successful 
with even salve treatment and still move in 
judging just the right time for the use of a 
given amount and kind of radiation. No 
amount of skill in roentgenology alone can be 
substituted for this intimate knowledge cf the 
course of skin diseases so that roentgen ‘reat- 
ment in these diseases should always be ander 
the absolute control of the dermatologist.-— 
Audrey G. Morgan, 





BircHER, E. Suit in a case of radium mjury 
withdrawn by the plaintiff. Schweizer med, 
W chnschr., 1930, 60, 621 
This is an interesting detailed repor: of a 

medico-legal radium case. It does not lend it- 
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self to abstracting but is recommended for 
study in the original because of its complete 
analysis of the expert testimony. —E. 4. Pohle. 


Gicon, A., and Noverraz, M. 


emitters of radiation. Schweizer. 
schr., 1930, 60, 585. 


Organs as 
med. Weehn- 


The mitogenetic radiation (Gurwitsch) can 
only be detected by complicated methods. 
Stempell suggested, therefore, the use of the 
so-called Liesegang’s rings which form on an 
ammonium bichromate gelatin plate if a drop 
of a 20 per cent silver nitrate solution is placed 
in its center. Positive reactions were obtained 
by him with onion roots. The authors repeated 
these experiments with a number of tissues, 
particularly carcinomatous tumors of the pros- 
state, liver, colon, and ovary. Thev found that 
it was best to make up the a plates in 
a dark room. Five minutes’ exposure to davlight 
or ultraviolet rays produced a narrowing of the 
silver chromate rings. Moisture had the oppo- 
site effect. Carcinomatous tissue disturbs in 
some cases the ring formation very distinctly 
while other tissues had no effect at all.—E. 4. 
Pohle. 


Neerr, TH. C. Zur Dosierung mit der Sabour- 
awe Noire Tablette. (Dosage with Sabour- 
aud-Noiré tablets.) Srahlentherapie, 1931, 
ff, 114-123. 

Neeff calls attention again to the fact that 
the method most commonly used for measuring 
roentgen-rav dosage with the Sabouraud-Noiré 
tablet, by placing this tablet and its holder 
in the center of the radiation beam, may 
easily lead to inaccuracies, especially in regard 
to the homogeneity of the irradiated area on the 
skin. This source of error is especially great 
when soft rays are used. In a large series of 
measurements and conclusions drawn there- 
from the author indicates the change in radia- 
tion quantity and quality produced by the 
tablet and by the holder in practical therapy 
and presents a method which avoids these un- 
desirable changes. The results also explain 
several misconceptions which have been pub- 
lished recently in the literature in regard to 
dosage measurements with the Sabouraud- 
Noiré tablet.--Otfe Glasser. 


Grar, H. Ueber einen 
erpi: -apparat mit emer kombinierten 
Glühventil-Röntgenröhre. (On a new ap- 
paratus for superficial therapy using a com- 

rd 


neuen Oberflächen- 


~ 
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bined valve roentgen tube.) Strahlentherapte, 

1931, g/, 124-131. 

A compact apparatus for superficial roentgen 
therapy is described. It embodies several new 
features which permit the building of a trans- 
former, current regulator, tube stand, valve 
tube and roentgen tube into one flexible and 
movable unit. The tube is a combined valve 
and roentgen tube. It is mounted together with 
a cylindrical shaped condenser into the flexible 
arm of the tube stand. The base of the tube 
stand contains the main transformer and the 
filament transformers. An efficient stabilizer 
built upon the principle suggested by Pugno- 
Vanoni keeps current and voltage constant. A 
switchboard is not necessary since the voltage 
is alwavs kept at 80 peak kv. and the current 
at 3 ma. The tube is completely surrounded by 
A A metal, The apparatus, which 1s built 
by the Siemens-Reiniger-Veifa Company of 
Berlin, requires only about one-third of the 
space of the older skin therapy machines of 
identical eficiency.—-Osto Glasser. 


Fuus, H., and Konrap, J. Zur Dosierungs- 
frage in der Roentgen-Hauttherapie. (The 
question of dosage in roentgen skin therapy.) 
Strahlentherapte, 1931, ff, 101—113, 


In connection with a previous publication on 
late reactions of the skin after roentgen ther- 
apy, the authors give a detailed report on the 
technique and dosage for dermatological roent- 
gen therapy as used on about 10,000 patients 
at the Vienna Dermatological Clinics of Arzt 
and Kerl. In a comprehensive table thev collect 
about 40 types of dermatitis which react favor- 
ably to roentgen and grenz rays. Detailed 
dosage formulae and suggestions for a com- 
bination of radiation treatment with other 
dermatological therapeutic methods are given 
for each of the skin diseases enumerated in the 
table.—Orfo Glasser. 


Lunrz, A. Ueber die Bedeutung des Zeitfak- 
tors für die Wirkung der verzettelten Ra- 
diumbestrahlung auf Eudorina elegans. (The 
importance of the time factor on aR effect 
of fractional doses of radium rays upen 
Eudorina elegans.) Strahlentherapie, 1931, Z1, 
1327134 
The effect of fractional doses of mesothorium 

(0.2 mm. silver filter) upon Eudorina elegans 

depends to a large degree upon the time interval 
4 
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between the applications of the radiation. The 
author thinks that a first small radiation dose 
produces a reaction in the organisms which 
influences the resistance against further radium 
radiation and that this resistance depends upon 
the time interval. Further experiments are an- 
nounced which may throw light upon this 
hypothesis. — Ofte Glasser. 


Scersuceu, J. Experimentelle Untersuchungen 
zur Frage der Radiumsekundarstrahlung. 
(Experimental investigations on the second- 
ary radiation of radium.) Strahlentherapie, 
1931, gO, 401-426. 


The intensity distribution of the secondary 
beta radiation for the radium preparations used 
for therapeutic purposes was examined by 
means of superficial cultures of B. prodigtosus, 
by Ascaris eggs and with the photographic 
method. Radium element was used in tubes of 
6.6 and 13.3 mg. radium in platinum filters of 
1 mm. thickness. Pertinax, aluminum, copper, 
silver and lead were used as secondary radia- 
tors. Control experiments were made with 
roentgen rays produced at 180 kv. and filtered 
with o.5 mm. of copper, corresponding to a 
half- ie laver of 0.95 mm. of copper. The dis- 
tance of the secondary radiator from the cul- 
tures was 0.5 to | mm. and was always kept 
exactly the same in the experiments. It was 
found that the secondary radiation increases 
considerably with the increasing atomic weight 
for hard roentgen rays. kor the emerging radia- 
tion of radium there is a minimum of secondary 
radiation for substances of medium atomic 
weight, while the secondary effect from lead 1s 
only slightly higher than that from pertinax. 
The experiments with dscaris eggs did not show 
different effects for the emerging radiation but 
for incident radiation there was again an in- 
crease of the effect with increasing atomic 
weight of the secondary radiator. Anaerobic 
Ascaris eggs which were irradiated showed the 
same result whereby the effect of the secondary 
radiation from lead was about three times that 
of pertinax. In the photographic experiments 
a minimum effect of the secondary radiation 
for radiators of medium atomic weight was 
also observed for the emerging radiation and 
the continued increase with increasing atomic 
weight for the incidental radiation. It would 
seem from these experiments that in order to 
reduce the secondary radiation of filters em- 
ployed in practice it is advisable to use second- 
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ary radiators of materials of an atomic weight 
in the neighborhood of zinc.—-Otto Glasser. 


Parmer G. G. Theoretische Grundlagen 
eines neuen Verfahrens der Homogenbe- 
strahlung mit Gammastrahlen. (Theoretical 
foundations of a new method of homogeneous 
radiation treatment with gamma ravs.) 
Szrahlentherapie, 1931, Z0, 470-492. 


Using his compensation and superfilters 
which are designed to make the radiation in- 
tensities falling upon the skin from an extra- 
corporeal radiation source homogeneous, the 
aithor calculates the radiation intensity on the 
surface and in the depth of various combina- 
tions of radiation sources. The theoretical re- 
sults obtained by calculation were checked by 
ionization measurements with a Mallet-Danne 
lonomicrometer. It was found that an arrange- 
ment of the gamma-ray sources is possible 
which produces (1) a homogeneoue distribution 
of the gamma-ray energy on the surface ofan 
area of any desired size, (2) a homogeneous 
distribution of the gamma-ray energy through- 
out a considerable volume and to a consider- 
able depth using any one single surface area and 
a battery of four radiation sources, (3) the same 
distribution as in (2) but using two diametri- 
cally opposed radiation sources. A series of 
diagrams illustrates the author’s method of 
producing space homogeneity of gamma rays 
in air and in water and presents a concepticn 
of a standard technique for simplification and 
standardization of curie therapy.--Otfo Glasser. 


Bope, H. G. Ein weiterer Beitrag zur Histologie 
sensibilisierter roentgenbestrahlter Haut. (An 
additional contribution to the histology of 
sensitized skin radiation with roentgen rays.) 
Strahlentherapte, 1931, 40, 515-5485. 


The skin of guinea pigs was sensitized dur- 
ing three days with tincture of iodine, croton 
oil and chrysarobin vaseline. Two weeks later 
the sensitized spots were completely normal 
macroscopically and only a very small change 
could be detected by histological examination. 
On the sth, 7th, oth, rith and 15th days the 
sensitized spots were treated with a dose ef 
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gso r of unfiltered roentgen rays. Two weeks 
after the irradiation, distinct changes in struc- 
ture of the sensitized and irradiated skin areas 
were observed as compared with the skin 
which was only irradiated. The maximum of the 
degenerative changes for the skin treated with 
tincture of iodine and croton oil was found on 
the gth and 7th day respectively after sensitiza- 
tion. For the skin sensitized with chrysarobin 
vaseline there was a decrease in the effect ob- 
served after the sth day.—Ojsto Glasser. 


Epsremn, S. Der Einfluss des Tubus auf die 
Dosis. (The influence of the treatment cone 
upon dosage.) Strahlentherapie, 1931, 0, 


Various arrangements of treatment cones in 
deep therapy tube stands can cause variations 
in the radiation dose up to 20 per cent. Dosage 
measurements made with the Kiistner “Eich- 
standgerat’’ show that these variations are 
caused by three factors: (1) secondary radiation 
of the filter, (2) stem radiation, (3) absorption 
in the wooden bottom of the cone. These factors 
have to be observed in the calculation and 
measurement of treatment dosages.--Orto Glas- 


SEF, 


Fiscuer, A., and Horwrrz, M. Multiplika- 
tion der Wirkung kleinster Radiumdosen auf 
Gewebezellen in Vitro. (Multiplication of the 
effect of small radium doses upon tissue 
cultures in vitro.) Sirahlentherapie, 1931, 20, 
465-469. 

The authors irradiated cultures of osteo- 
blasts with small doses of mesothorium with 
radium equivalent of about 0.25 mg. per hour 
and observed the inhibitory effect upon the 
growth of the fibroblasts. The experiments 
were made with the tissues at various tem- 
peratures (from o° up to so? C.) before and 
after the irradiation. The results show that the 
effect of small doses upon these tissue cultures 
can remain latent but by adding further small 
doses under various conditions it still can be 
shown to exist. The authors draw the con- 
clusion that the absolute radiation effect does 
not depend upon the rate of proliferation of the 
tissue cells.-—-Osto Glasser. 
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ATELECTASIS, or the absence of air 
4 Min the alveoli, may be local, limited 
tə a few of the alveoli, or general, involving 
a whole lobe or an entire lung. It is of two 
general varieties, congenital and acquired, 
and is associated with a number of condi- 
tons (Tables 1, n, 1m1 and iv). 

Bowen? in 1928 reviewed the literature 
of the condition up to that date, and while 
he was particularly interested in the post- 
operative form of atelectasis, his splendid 
paper contains an exhaustive bibliography 
of the whole subject. 

Congenital atelectasis is commonly 
looked upon as a failure of the lung to ex- 
rand because of maldevelopment of a 
bronchus, or of some fault of the respira- 
tory mechanism. The acquired form is al- 
ways due to bronchial occlusion. 

In both congenital and acquired atelec- 
tasis, the roentgenographic findings fall 
ito two classes: (1) increase in the density 
cf the shadow of the collapsed lung or part 
cf the lung due to the absence of air, and 
according to Sante! to vascular engorge- 
ment; (2) displacement of the mediastinal 
structures toward the side of the collapse 
with elevation of the diaphragm on the 
affected side (Table 1v). 

Congenital atelectasis is not a common 
cecurrence, one of us® having failed to find 


an instance in a consecutive series of 150 
infants examined  roentgenographically 
within twenty-fourhours of birth. Failure of 
the respiratory mechanism ts generally con- 
sidered the cause; but bronchial occlusion 
due to foreign material inhaled immediately 
after birth may be responsible, and cases 
looked upon as congenital may be acquired. 

Congenital atelectasis 1s usually lobar 
and has the roentgenologic density of con- 
solidation (Fig. 1); or it may be widely 
disseminated and made up of smaller 
patches. It 1s differentiated from enlarged 
thymus by the absence of thymic outline. 
Lobar pneumonia in the new-born is diff- 
cult to differentiate from congenital atelec- 
tasis; indeed, many cases diagnosed as 
pneumonia in new-born infants are prob- 
ably atelectasis due to bronchial occlusion 
by aspirated foreign material. 

Acquired atelectasis 1s always due to 
complete occlusion of a bronchus with ab- 
sorption of the air distal to the occlusion. 
It is an accompaniment of several intra- 
bronchial and a few extrabronchial condi- 
tions. Completely occluding foreign body, 
postoperative collapse of the lung, bron- 
chial new growth, pneumonia, tuberculosis, 
and asthma, are conditions in which lesions 
within the bronchus are responsible for ate- 
lectasis. Enlarged tracheobronchial lymph 


* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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Fic. 1. Congenital atelectasis. Baby S., one day old; 
patient of Drs. Thaddeus L. Montgomery and 
Edward F. Burt; cyanosis, wheeze; upper portion 
of right chest evenly dense due to failure of upper 
lobe to expand. Ribs unelevated over this portion 
of chest. Roentgenograms made ten days later 


F showed a normal chest. 
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nodes, mediastinal new growth and aneu- 
rysm are extrabronchial lesions, which by 
pressing on a bronchus, occlude it and lead 
to pulmonary collapse. 

The roentgenologic changes of increased 
shadow density and displacement of the 
mediastinal structures and diaphragm are 
the same, regardless of the condition with 
which the atelectasis is associated. The 
findings vary, however, with the size of 
the bronchus occluded, the side involved, 
the duration of the collapse and the char- 
acter of the changes in the bronchus and 
pulmonary parenchyma secondary to the 
bronchial lesion. 

Alterations in the roentgenologic appear- 
ance of the chest secondary to totally oc- 
cluding bronchial foreign body based on 
clinical observations have been described 
by one of us (Manges).!°1!-12 Heller,8 among 
others, has described the changes observed 
clinically and experimentally. The atelec- 
tatic changes in foreign body demonstrate 
well the effect of total bronchial occlusion 
and will be presented in detail. 

Totally occluding bronchial foreign bod- 
ies occur more frequently in children than 


TABLE | 


MECHANICS AND INCIDENCE 


Type 


Occluding Factor 





Incidence of Atelectasis 
in Primary Condition 


| 





Congenital 


. Respiratory dysfunction 

















2. Inhalation of foreign ma- | Rare 
| terial | 
= ra poe , 
| Foreign body | Foreign body | Occasional 
Due to occlusion | Bronchial neoplasm | Neoplasm | Usual 
by intrabronchial Postoperative Tenacious secretion Always 
plugging Pneumonia | Pneumococcic exudate _ Always (Coryllos and Birn- 
l baum) 
Tuberculosis | Granulations | Uncommon 
Asthma Tenacious secretion | Rare 
| Tracheobronchial nodes Pressure by nodes | Rare 
Due to occlusion | Mediastinal neoplasm Pressure by growth Rare 
by extrabronchial) Aneurysm Pressure by aneurysm Rare 
pressure Extrabronchial pulmonary, Pressure by neoplasm L Common 


neoplasm | 
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-n adults and are usually organic in origin, 
che dried navy bean being the most fre- 
quently encountered. However, inorganic 
foreign bodies may produce atelectasis: in 
one instance the inhalation of a steel bullet 
was responsible for the condition. 

With total occlusion of a bronchus by a 
foreign body it is impossible for air to 
enter or leave the lung distal to the point 
of lodgment. Jackson calls this type of 
foreign body the stop-valve. Absorption 
o` the air trapped in the lung by the foreign 
body follows and the alveoli collapse. Col- 
lapse is due to the fact that, after the intra- 
pulmonary pressure has been reduced to 
less than atmospheric by the cutting off of 
the alveoli from the outside air, the nega- 
tive pressure in the pleural cavity is not 
sufficient to counteract the contracting 
force of the pulmonary elastic tissue. De- 
crease in air content leads to diminution 
in the size of the lung. 

Alteration in the roentgen appearance 
duz to collapse becomes evident as a loss 
of illumination on the side involved (Fig. 
2). This is so marked that the collapsed 
lung cannot be differentiated from the 
shadow of the heart and other mediastinal 
structures and the diaphragm. 

The extent of the area of increased den- 
sity is determined by the amount of lung 
tissue normally supphed by the occluded 
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Fic. 2. Total collapse of right lung following aspiration 
of bean. M.C., aged five; patient of Dr. Louis H. 
Clerf; bean aspirated twenty-four hours earlier: 
right half of the chest evenly dense due to collapse, 
heart and mediastinal structures displaced far to 
the right. 


bronchus. Closure of a main bronchus leads 
to collapse of the whole lung; of a branch 
bronchus, to collapse of a smaller area; in 
the case of a lobar branch, of a lobe; in the 


Tage IT 


CLINICAL 


SIGNIFICANCE 


Age Incidence 





Congenital | New-born 
Fereign body | Childhood 


Bronchial neoplasm | 
Postoperative (massive atelectasis) 


Middle age 
Any age, usually adult 


Pneumonia Any age 
Tuberculosis Early adult, middle age 
Asthma Adult 
En arged tracheobronchial nodes Infancy and childhood Grave 
Mediastinal neoplasm Middle and late adult Grave 
Aneurysm Late adult Grave 
Extrabronchial pulmonary neoplasm Middle age 

PEN E A PEE E E A E A Ge er nich oct te E ONN oceans, 
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case of a small branch, of only part of a 
lobe. 

Changes in the position of the thoracic 
viscera accompany atelectasis. Diminution 
in the size of the collapsed lung leads to 
compensatory emphysema of normal pul- 
monary tissue. This overdistention of the 
normal lung forces the movable mediastinal 


B r ov Aano PY 


Oct 


sis experimentally in two hours in 

In foreign body atelectasis the | 
of the roentgenographic signs í 
moval of the foreign body dep: 
rectly upon the length of sojour 
foreign body. If the foreign boc 
moved promptly, expansion of | 
takes place quickly, the displacec 





Fic. 3. Rapid re-expansion of atelectatic lung after early removal of occluding foreign body. B.T. 
patient of Dr. Louis H. Clerf; peanut aspirated April 3, 1932; dyspnea, Cc) anosis, loss of consci 
a few minutes. A. April 4, 1932, seventeen hours after onset; right lung increased in density 
placed to right, right half of diaphragm elevated. B. April 4, 1932, one hour after Dr. Clerf hi 
a peanut from the right main bronchus. Lung re-expanded, markings practically normal. 


structures away from the uninvolved side 
toward the side of the atelectasis. 
The degree of displacement is determined 


by the side involved as well as the site of 


the occlusion, and by the feasibility of the 
mediastinal structures. Closure of the 
bronchi supplying the left lung 1s accom- 
panied by less marked displacement than 
when the right lung is involved. When but 
a single lobe is collapsed displacement is not 
so great as when all the lobes of a lung are 
involved. 

Atelectasis secondary to foreign body oc- 
clusion takes place rapidly. We have seen 
complete collapse of the lung develop in a 
child six hours after the inhalation of the 
foreign body. Lee, Ravdin, Tucker and 
Pendergrass’ were able to produce atelecta- 


return to their normal positions 
chest resumes a wholly normal r 
logic appearance in a brief time 
The entire process of occlusion, at 
evacuation and re-expansion n 
place in a few hours. 

Two varieties of intrabronchi: 
logical changes follow longer sí 
foreign body in the bronchus: (1 
reaction in the bronchial muco 
brane at the site of lodgment; (2 
in the pulmonary tissues distal t 
of occlusion. The latter are drow 
chronic atelectasis, fibrosis and 
lectasis. 

Vegetal foreign bodies, such as 
navy bean, swell when held in the 
for any length of time. This swell 
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companied by traumatization of the mu- 
cous membrane. In some instances pressure 
on the swollen foreign body by the walls 
of the bronchus forces the object upward, an 
action similar to that following the squeez- 
ing of a moistened hard object between the 
thumb and finger. Shifting by this action 
of a foreign body from one main bronchus 
to the other may lead to sudden death, be- 
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occurs in foreign body atelectasis because 


stance, permits of adjustment. 
The influence of drowned lung on the 
roentgenographic appearance of the atel- 


Tage HI 


CLINICAL CHARACTERISTICS 


a i A A A e pcm me AAAA e er a a a ee ete EAA e NR Wer eres ani m agree a a ave Bon 
| ~ ° ` on 
T O | < ; -© Constitutional Commonest 
D | set Symptoms | 7 . <n 
ype noes | ers Reaction Sequelae 
Imme- | 
Congenital ute | Dyspnea, cyanosis, wheeze | Mild None 

Foreign body Sudden Cough, dyspnea, wheeze — Moderate to Pneumonitis, bronchiec- 


Bronchial neoplasm | Gradual 





Postoperative Sudden | Dyspnea, cough, pain, 
| cyanosis 
Pneumonia Sudden | Cough, dyspnea, cyanosis, 


| pain 
Tuberculosis Gradual 


nea 


Asthma | Sudden | Dyspnea, wheeze 
Tracheobronchial | Gradual | Cough, dyspnea 
nodes | | 
Mediastinal neo- | Gradual | Cough, dyspnea 
plasm | 
Aneurysm | Gradual | Cough, dyspnea 
Extrabronchial pul- | 
monary neoplasm | Gradual | Cough, pain 


cause collapse of the formerly sound lung 
may take place before the lung which first 
became atelectatic has become sufficiently 
aerated. With conversion of a bronchial 
into a tracheal foreign body re-expansion 
of the atelectatic lung takes place, and the 
roentgenographic signs become those of 
tracheal foreign body. 

Rapidly developing foreign body atelec- 
tasis is accompanied by retention of bron- 
chial secretions in the lung distal to the oc- 
clusion, a condition known as drowned 
lung. This does not occur in postoperative 
collapse. Bowen? says that drowned lung 


l Cough, expectoration, 
hemoptysis, pain 


| Cough, expectoration, dysp- Mild 


severe tasis 
Mild Pneumonitis, abscess 


; Severe (“Catas- 
trophe” Lee) 
| Severe 


Usually none 


Empyema, abscess 


Bronchiectasis 


| Severe None 
_ Severe Empyema 
| Severe Pneumonitis, abscess 


| Mild | Pneumonitis, abscess 


| 
_ Abscess 


ectatic lung is determined by the duration 
of the collapse and the local pathological 
changes at the site of occlusion, With 
prompt removal of the foreign body and 
re-expansign of the lung the retained secre- 
tions are rapidly expelled from the col- 
lapsed area and no appreciable roentgeno- 
logic alteration remains. 

Prolongation of collapse is followed by 
infection of the retained secretions, and 
even after the occluding object has been 
removed from the bronchus and the atel- 
ectasis relieved there is a residual increase 
in the density of the shadows of the in- 
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Fig. 4. Residual increased density due to prolonged bronchial occlusion and atelectasis. C.A., aged two; 
patient of Dr. Louis H. Clerf; peanut aspirated January 31, 1932; cough, wheeze, expectoration and fever. 
A. February 13, 1932, two weeks after onset; lower half of left lung increased in density. B. February 
17, 1932, four days after bronchoscopic removal of peanut from left lower lobe bronchus by Dr. Clerf. 
Markings still increased over lower lobe, left half of diaphragm elevated. 


volved lung (Fig. 4). This residual increase and no local bronchial lesion interferes with 

may be marked and approach that of ate- drainage, the roentgenologic changes due 

lectasis, or it may be made up of a varying to infection of the drowned lung gradually 

number of independent dense areas due to disappear. The length of time required for 

suppurative foci. complete disappearance varies from a few 
When collapse has not been prolonged days to several weeks. 


TABLE IV 
ROENTGENOLOGIC CHARACTERISTICS 





Type Roentgenologic Density Distribution Displacement 
Congenital Varies with involvement | Lobar, lobular, entire lung Not marked 
Foreign body Varies with involvement Lobar, entire lung Varies with involvement 
Bronchial neoplasm | Varies with involvement Lobar, lobular, entire lung Varies with involvement 

Postoperative Usually marked Entire lung, lobar, broncho- | Marked 
pneumonic 
Pneumonia Marked Lobar Moderate, notas marked 
as postoperative 

Tuberculosis Varies with involvement Lobular, lobar Varies with involvement 
Asthma Marked Lobar Marked 
Tracheobronchial Marked lower lobes Marked 

nodes 
Mediastinal neo- Marked Lower lobes Varies 

plasm 
Aneurysm Marked Lobar Varies 
Extrabronchial pul- 

monary neoplasm Varies with involvement Lobar Not marked 
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Sometimes, inflammatory changes in the 
retained secretions increase so rapidly in 
amount that they exert pressure on the oc- 
cluding foreign body and dislodge it. This 
uncorking of the bronchus is followed by 
re-expansion of the atelectatic lung; the 
effect on the roentgenographic appearance 
of the chest being again determined by the 
duration of the collapse, and the extent of 
the inflammatory changes in the occluded 
b-onchus and atelectatic lung. 
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occlusion is characterized by the develop- 
ment of bronchiectasis with cavities and 
extensive fibrous tissue changes throughout 
the collapsed lung (Figs. § and 6). Bronchi- 
ectasis secondary to atelectasis is usually 
unilateral and shows the characteristic dis- 
placement of the mediastinal structures 
toward the side of involvement, together 
with elevation of the diaphragm. It is ac- 
companied by expectoration of purulent 
exudate and other evidences of infection. 





Fic. 5. Bronchiectasis secondary to foreign body atelectasis. W.F., aged seven and a half; patient of Dr. 
Louis H. Clerf; no history of foreign body aspiration; onset four to six months before admission with 
cough, expectoration of fetid pus and fever. A. Lateral view of the chest showing nail in bronchus; even 
in this view increased markings of lower portion of lung are apparent. B. Marked residual density still 
present one month after bronchoscopic removal of nail by Dr. Clerf. C. Bronchiectatic cavities outlined 
by iodized oil. These changes are permanent and the direct result of inflammatory processes in the atelec- 


tatic lung. 


Localized trauma at the site of foreign 
body lodgment influences greatly the roent- 
genographic appearance of the atelectatic 
lung, even after the foreign body has been 
removed. Injury to the mucous membrane 
produces granulation tissue which, acting 
as a foreign body, interferes with aeration 
of the lung and prevents drainage. The col- 
lapsed lung, therefore, cannot expand read- 
ily, and this, together with the retained 
secretions, leads to continued density of 
zhe involved lung and to displacement of 
the viscera. The amount of increased den- 
sity and the degree of displacement depend 
upon the degree of stenosis produced by 
the granulation tissue, the duration of the 
atelectasis and the size of the area involved. 

Chronic atelectasis from foreign body 


4 


It may be mistaken for congenital cystic 
disease of the lung. Careful questioning 
will sometimes unearth a history of foreign 
body aspiration as the etiologic factor. 

Scar formation with residual stenosis of 
the bronchus produced by a foreign body 
may also terminate in bronchiectasis even 
after the atelectasis has been relieved by 
the removal of the foreign body. 

Bronchial neoplasm is essentially a for- 
eign body of intrabronchial origin which, 
by occluding the bronchus at one point, 
produces atelectasis in much the same way 
as the inhaled foreign body. Atelectasis 
accompanying bronchial new growth pro- 
duces clinical and roentgenologic char- 
acteristics important in differentiating it 
from other pulmonary diseases. 
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New growth of the bronchus is fre- 
quently so insidious in onset that atelecta- 
sis of an entire lung has taken place when 
the patient first comes under observation. 
There is a stage in its development when, 
acting as a check valve permitting air to 
enter but preventing its exit, the new 
growth produces obstructive emphysema. 





Kic. 6. Extensive bronchiectasis secondary to foreign 
body atelectasis. B.C., aged thirty-seven; patient 
of Dr. Chevalier Jackson. As child of five aspirated 
a coffee bean, severely ill with attack similar to 
pneumonia for two months. After one month 
coughed up bean, and was never afterwards free 
of cough and expectoration. At twelve years, and 
again at eighteen, had prostrating attacks of ill- 
ness with cough, expectoration of fetid pus and 
fever. For fourteen months prior to admission was 
ina tuberculosis sanatorium, sputum always nega- 
tive for tubercle bacilli. lodized oil outlines numer- 
ous large cavities in the left lung;heart and trachea 
displaced to the left; left hemithorax atrophied. 


Respiratory dysfunction at this time is 
apparently not great, and patients do not 
usually seek medical advice during this 
stage. It 1s possible that the condition 1s 
sometimes overlooked because its symp- 
toms are protean and its signs vague. 
Continued growth of the tumor leads to 
total occlusion of the bronchus with sub- 
sequent atelectasis (Fig. 74). The extent 
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of the atelectasis depends upon the site in 
the bronchus at which the tumor arises, 
and this, with the duration of the atelecta- 
sis and the type of secondary change, deter- 
mines the roentgenologic characteristics of 
the collapsed area. 

Tumors arising in a main bronchus pro- 
duce complete collapse of the lung on the 
side of the tumor with even opacity of the 
shadow, and displacement of the thoracic 
viscera toward it. When the tumor arises 
from a branch bronchus collapse is confined 
to a lobe with increase in the density of the 
shadow limited to the projection of the lobe 
and with less visceral displacement than 
when the entire lung is collapsed. 

Removal of the obstruction by broncho- 
scopic removal of the tumor allows air to 
enter and re-expand the lung, restoring the 
viscera to their normal positions (Fig. 7B). 
The time required for this varies with the 
duration of the collapse and the extent of 
the secondary changes. Ashbury! reported 
a case in which the lung collapsed and re- 
expanded three times in sixteen months; 
in one interval expansion followed broncho- 
scopic removal of the tumor by Clerf. 
Figure 7B is of a patient whose lung had 
been atelectatic for seven months. Eleven 
weeks were required for partial re-expan- 
sion; roentgenograms made immediately 
after bronchoscopic removal of the tumor 
and for several weeks thereafter showed no 
appreciable difference from those made be- 
fore bronchoscopy. 

Roentgenographic signs of atelectasis are 
important in the differentiation of pulmon- 
ary abscess secondary to neoplasm from 
abscess unassociated with neoplasm. In 
pulmonary abscess uncomplicated by new 
growth, displacement phenomena are ab- 
sent unless there is pleural involvement; 
then the diaphragm alone is affected, the 
mediastinal structures remaining in their 
normal position. In abscess following bron- 
chial new growth there is practically al- 
ways displacement of the thoracic organs 
toward the side of involvement (Fig. 8). 
The difference in displacement is probably 
accounted for by the difference in the niode 


& 
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7 development of the two varieties of ab- 
‘cess. 


Acute 


non-neoplastic abscess follows 


‘itrance of infected material into the alve- 
li in an amount great enough to set up a 
appurative focus, but not large enough to 
‘roduce bronchial obstruction and sub- 
Destruction extends 


2quent atelectasis. 
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Postoperative atelectasis is due to oc- 
clusion of a bronchus by the accumulation 
of tenacious secretions too thick for the 
patient to expectorate. Its clinical and 
roentgenologic characteristics help to dif- 
ferentiate it from other conditions and 
from atelectasis of other origin. Because 
of increasing interest and wider recognition 





‘G. 7. Atelectasis due to bronchial carcinoma. E.P., aged forty-one; patient of Dr. Louis H. Clerf. A. Feb- 
ruary 10, 1932, sixteen months after onset with cough, fever and night sweats. Left lung evenly dense, 


with displacement of mediastinal structures and elevation of the diaphragm. B. April 26, 


1932, partial 


re-expansion of the left lung after bronchoscopic removal of the tumor by Dr. Clerf. 


sntrifugally from a central point of origin. 
Extension of the tumor from its primary 
te in the bronchus into the atelectatic 
ulmonary tissue converts the pulmonary 
ssue Into a neoplastic mass. Necrosis of 
le center of the tumor and bacterial in- 
ision bring about abscess and cavity 
rmation. The collapsed lung remains 
minished in size because the neoplastic 
ssue Cannot expand, and, asa consequence, 
ie thoracic viscera are held in their posi- 
on of displacement. 

Atelectasis as a complication of surgical 
eration 1s also known as postoperative 
assive pulmonary collapse. Bowen treats 
it exhaustively from the historical, clin- 
ul, experimental and roentgenologic as- 
‘GCS. 


2 


by those who have the postoperative care 
of the patient it is more frequently recog- 
nized now than formerly. This type may 
occur at any age; but it is seen in adults 
more often than in the young. Hearn and 
Clert’ reported a case in a child of seven 
years. 

Clinically, sudden onset shortly after 
operation and marked respiratory em- 
barrassment out of proportion to the temp- 
erature and pulse elevation characterize 
it. It usually comes on within thirty-six 
hours of operation and may develop fully 
in that time; or it may begin with the first 
day but not reach its height for six or seven 
days. 

Roentgenologically postoperative col- 
lapse varies with the extent of the collapse. 





Fig. 8. Abscess in neoplastic atelectasis secondary 
to bronchial carcinoma. W.B., aged fifty-nine; 
patient of Dr. Chevalier Jackson. Cough, hemop- 
tysis, expectoration of pus, pain. At broncho- 
scopy Dr. Clerf found neoplastic tissue diagnosed 
histologically carcinoma by Dr. Baxter L. Craw- 
ford. Cavity formation and inflammatory changes 
throughout the right lung. Note the marked dis- 
placement of the heart and diaphragm which are 
not usually present in non-neoplastic pulmonary 


abscess. 
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Farly in its course in some cases there 1s an 
increase in the shadows of the involved 
lung with elevation of the diaphragm on 
the affected side (Fig. 9). The increased 
density of the lung is not so great that the 
pulmonary shadows cannot be differenti- 
ated from the heart and diaphragm. This 
stage is not often seen in foreign body oc- 
clusion or in occlusion due to bronchial 
new growth. Progression of the process 
ends in the development of a shadow as 
dense as that of the heart and diaphragm 
from which the lung cannot be differenti- 
ated (Fig. 10). 

Fixation as well as elevation of the dia- 
phragm on the involved side can be recog- 
nized on roentgenoscopic examination early 
in the course of the disease. 

When the bronchi of one lobe only are 
occluded increase in the density of the 
shadow is limited to the projection of that 
lobe, and the mediastinal viscera are not 
displaced as much as they are when an en- 
tire lung is involved. 

Postoperative atelectasis is sometimes 
patchy in distribution. In a patient whose 
case was reported by Scheffey, Jones and 
Clerf! we found areas of increased density 





Fic. 9, A and B. Elevation and fixation of the diaphragm in early postoperative atelectasis. R.S., aged 


twenty-eight; patient of Dr. P. Brooke Bland. Cnset two days after forceps delivery, 


with dyspnea and 


fever: marked increase in shadows at right root area. e 


oL. XXX, No. 4 


ipsed lobes and displacement of the heart 
nd mediastinal structures toward this 
ide of the chest. With re-expansion dysp- 
ea lessened, the lungs assumed their usual 
mphysematous appearance, and the medi- 
stinal structures returned to their normal 
ositions. 

Extrabronchial pressure leading to oc- 
lusion of the bronchus is not so common 

cause of atelectasis as is closure of the 
ronchus due to plugging from within. The 
telectasis 1s, however, of graver clinical 
ignificance. In most of these patients the 
rognosis 1s less favorable than in those in 
‘hom the occlusion is intrinsic in origin. 
‘he gravity is due in most part to the seri- 
usness of the conditions with which the 
telectasis 1s associated; but in part, also, 
o the atelectasis itself which may even be- 
ome bilateral. 

Massive collapse due to extrabronchial 
ressure may occur at any age, though 
articular causes are operative in particular 
ge groups. In infants and children en- 
urged tracheobronchial lymph nodes may 
e responsible for the occlusion; in adults, 
rediastinal new growth, aneurysm and 
xtrabronchial pulmonary neoplasm are the 
aost frequently encountered causes. 

Enlargement of the mediastinal nodes in 
hildren to a size sufficient to produce oc- 
luding bronchial pressure is always tuber- 
ulous in origin. 

It is probably seen only when the nodes 
re fixed to the bronchi by fibrous tissue 
ormation. As the nodes increase in size 
yey occlude the bronchus by pressing on it 
rom without. When not adherent enlarged 
odes merely displace the bronchi and do 
ot occlude them. 

The lower lobes are more frequently in- 
olved than the upper, and the shadow of 
he lesion is often of an irregular pattern 
s though the collapse extended beyond 
he limits of the lobe. 

Marked displacement of the mediastinal 
tructures is often associated with the oc- 
lusion. At other times, because the lesion 
; bilateral and involves both lower lobes, 
isplacement is less pronounced. 


% 
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Occasionally, the etiologic factor respon- 
sible for the enlargement is made evident 
by the presence of tuberculous deposits in 
the parenchyma at such a distance from 
the collapsed portions that they can be 
recognized (Fig. 12). 

Gradual increase in the size of the nodes 
may trap secretions beyond the point of 
narrowing and drowned lung and infective 
changes may develop before the occlusion 
becomes complete and ends in atelectasis. 

Aneurysm and mediastinal new growth 
may lead to atelectasis when they prevert 
the entrance of air into a portion of the lung 
by occluding the bronchus by pressure. It 
is not a common occurrence. We have seen 
one case at post mortem in which three 
lobes, the two lower and the right middle, 
were collapsed because of pressure made on 
the bronchi close to the bifurcation by an 
aneurysm. The ante-mortem roentgeno- 
gram showed bilateral increased density of 
the lower portions of the chest without dis- 
placement of the thoracic viscera. Figure 13 
is of a patient in whom pressure from a 
sarcoma of the mediastinum was found at 
post mortem to be responsible for atelecta- 
sis as well as for atresia of the esophagus. 

Extrabronchial pulmonary neoplasm 
sometimes produces atelectasis by pressing 
on bronchi. There is nothing characteristic 
in the changes they produce. Necrosis of 
the center of the neoplastic mass and 
evacuation of the contents leads to the 
formation of a cavity. As in the case of 
abscess secondary to intrabronchial neo- 
plasm there is marked displacement of the 
thoracic viscera toward the side of involve- 
ment, a condition not ordinarily found in 
non-neoplastic pulmonary abscess. 





SUMMARY 


1. Atelectasis has certain roentgen char- 
acteristics serving to differentiate it from 
other conditions. 

2. Congenital atelectasis is uncommon, 
and though usually considered due to 
respiratory dysfunction, it may follow oc- 
clusion of a bronchus by material aspirated 
with the first few inspirations after birth. 
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3. Acquired atelectasis in bronchial for- 
eign body, bronchial neoplasm, postoper- 
ative massive collapse, pneumonia, tuber- 
culisis, and asthma, is due to intrabron- 
chial plugging; and in enlarged tracheo- 
bronchial lymph nodes, aneurysm, medi- 
astinal new growth and extrabronchial pul- 
monary neoplasm it follows occlusion of the 
bronchus from extrabronchial pressure. 

4. Roentgen phenomena of atelectasis 
fall into two classes: (1) increase in the 
density of the shadows of the involved por- 
tien of the lung, (2) displacement of the 
heart and other mediastinal structures to- 
ward the side of involvement, with eleva- 
tion of the diaphragm on the affected side. 

g. The characteristics and significance 
of these roentgen signs vary with the cause, 
the bronchus involved, the duration of the 
collapse and its sequelae. 

6. Atelectasis due to aspirated foreign 
body and bronchial neoplasm is frequently 
followed by inflammatory changes, abscess 
and bronchiectasis. 
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7. The close association of atelectasis and 
bronchiectasis is not generally recog- 
nized. 

8. The acute postoperative form of 
atelectasis, pneumococcic atelectasis, and 
atelectasis in asthma usually resolve with- 
out serious sequelae and no roentgenologi- 
cally recognizable residues. 

g. In tuberculosis atelectasis may dis- 
appear spontaneously leaving no sign or it 
may become chronic and end in bronchi- 
ectasis, , 

10. Displacement phenomena accom- 
panying abscess suggest strongly a neo- 
plastic origin for the abscess, because they 
indicate that atelectasis preceded it, a rare 
condition in non-neoplastic abscess. 

it. Atelectasis, while rare in the extra- 
bronchial lesions, enlarged tracheobron- 
chial nodes, mediastinal new growth, and 
aneurysm, 1s a grave prognostic sign. When 
due to pressure from an extrabronchial 
pulmonary new growth it is of less serious 
import. 
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MULTIPLE ANEURYSMS OF THE SMALLER BRANCHES 
OF THE PULMONARY ARTERY* 


By JOHN M. BARNES, M.D., and DANIEL E. STEDEM, M.D. 


BUFFALO, NEW YORK 


HE rarity of pulmonary aneurysms is 

attested by the infrequency of their 
discovery in large autopsy series. Their 
importance lies almost entirely in the field 
of differential diagnosis and prognosis. 

When the rather common, small, vascu- 
lar dilatations occurring in connection with 
pulmonary cavitation are excluded, the 
total number of aneurysms reported falls 
well below one hundred. Moench? and 
Costa,’ in autopsy series of 10,000 and 
20,000 cases respectively, each report one 
case. In reporting his case Costa gave an 
excellent review of the literature, and col- 
iected 73 cases. 

More recently Wahl and Gard” collected 
those cases reported since the publication 
cf Posselt’s!® summary. 

In the existing material itis found that a 
g-eat majority (85 per cent) of the aneu- 
rysms involve the main trunk, and most of 
tke remaining involve the major branches. 
Less than 10 per cent of the entire group 
involve the smaller branches, and it is to 
th:s latter group that we wish to add one 
case. 

CASE REPORT 

Female, aged fifty. Father died of chronic al- 
coholism at the age of forty-seven. Mother 
died of coronary thrombosis at the age of sixty- 
eight. One brother died a cardiac death at the 
age of forty-two. Three sisters living and well. 

The patient was first seen because of severe 
anemia which apparently resulted from recur- 
rent epistaxis. Nosebleeds had first made their 
appezrance at the age of thirty-nine, and con- 
tinued off and on until the patient’s death. At 
one time the anemia became so marked that 
transfision was found necessary. The hemor- 
rhages resulted from ulcerations of the nasal 


septum associated with delay in formation and 
retraction of the clot. 


At the age of forty-nine, the patient suffered 
a cerebral vascular accident from which she 


recovered, except for the loss of accommodation 
of the left eye and accompanying diplopia. 

Following this episode she was apparently 
well for six months, at which time gastric dis- 
tress developed. This was most marked after 
eating and was accompanied by nausea, occa- 
sional vomiting, occult blood in the stools and 
steady drop in hemoglobin, from 72 per cent to 
49 per cent (Dare) within two weeks. Increas- 
ing dyspnea and tachycardia were present dur- 
ing this period. It was at this stage of the ill- 
ness, November 12, 1931, that the patient con- 
sented to enter the hospital for further study 
and observation. 

Physical examination on entrance revealed a 
frail, pallid woman whose sclerae and skin gave 
a suggestion of a subicteric tint. Aside from the 
loss of accommodation in the left eve, examina- 
tion of the head was negative. 

The heart sounds were soft, pulse rapid and 
soft. Both sides of the chest showed evidence 
of a small pleural effusion. 

The abdomen was scaphoid, no masses were 
felt. The extremities were negative aside from 
moderate wasting and loss of muscular tonicity. 
Electrocardiographic studies by Dr. Roy G. 
Pfotzer revealed a simple tachycardia. Blood 
studies revealed the picture of a secondary 
anemia. Urinary findings were normal. Stools 
gave strong occult blood reactions. The Wasser- 
mann and Kahn reactions were negative. 

A roentgen examination of the chest revealed 
the appearance shown in Figure 1. The conclu- 
sion at this time was that the patient showed 
evidence of metastatic pulmonary malignancy 
with accompanying small bilateral effusion. 

It was felt that a search for the primary lesion 
should begin with the gastrointestinal tract. 
Plans were accordingly made for a gastroin- 
testinal study on the following day. However, 
on the afternoon of admission, and before any 
further examination could be completed, the 
patient developed symptoms of coronary 
thrombosis: intense precordial pain, extreme 
apprehension, a sharply falling diastolic pres- 
sure, oliguria and albuminuria. 

During the following three days the diastolic 


i *Frorı the X-Ray Department of the Millard Fillmore Hospital, Buffalo. 
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pressure dropped from 100 to 40 mm. Hg. On 
the fourth day the patient suffered an exacerba- 
tion of her symptoms and died. 

An autopsy was performed three hours after 
death by Dr. Margaret Warwick. 

The body was that of a well-developed, but 
very poorly nourished adult, middle-aged fe- 
male. Pathologic lesions were found only in the 





Fic. 1. The presence of rounded shadows in the 
right upper lung field and evidence of bilateral 
pleural effusion led to a diagnosis of pulmonary 
metastases. 


lungs, pleura and heart. The head was not 
opened. All other parts of the body showed 
nothing of interest. 

As soon as the left pleural cavity was opened, 
there was a gush of blood from between the 
cut ribs, as if the cavity were filled with fluid 
blood under pressure. In the lower part of the 
cavity were several large masses of dark, clotted 
blood. In the base of the lung was a dark- 
colored, rounded mass measuring about § cm. 
in diameter and bound to the upper side of the 
diaphragm by very firm, fibrous adhesions 
which were broken with difficulty, and which 
served to form a firm connection between the 
lung and the diaphragm. In one side of this 
mass there was a laceration from which pro- 
truded large pieces of clotted blood. This evı- 
dently represented the source of the blood in 
the pleural cavity but, at the time of death, 
the opening was effectively plugged by blood 
clots. This mass seemed to arise from the sub- 
stance of the lung, and must have been present 
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for some time to have been so firmly adherent 
to the diaphragm. 

The left lung was slightly smaller than usual 
and without the usual content of air. It appears 
to have been definitely compressed by the pres- 
sure of the blood in the pleural cavity. The 
mass in the base was found to consist of a thin- 
walled sac filled with both fluid and clotted 
blood, arising from the lung tissue which sur- 
rounded it on one side, and on the other bound 
tightly to the diaphragm by firm fibrous ad- 
hesions. In one side was a rent measuring about 
3 cm. in length and effectively plugged by large 
blood clots. The inner surface was smooth and 
shining and with no clotted blood adherent to 
the wall, suggesting that the clots, which it con- 
tained, were of recent formation, not later than 
the time of death. Leading out of the upper side 
of the sac was a small artery, which proved to 
be a branch of the pulmonary artery. Contrary 
to the usual appearance, this small artery was 
slightly wider at the periphery of the lung than 
at the hilus. At its junction with the sac, it en- 
larged very abruptly and became the sac. It 
was evident, then, that this was an aneurysm 
of one of the branches of the pulmonary artery, 
which was situated in the periphery of the lung 
and which must have gradually increased in 
size until it finally ruptured and caused a fatal 
hemorrhage into the pleural cavity. That this 
rupture was deferred as long as it was, was 
probably due to the protection of the dia- 
phragm which limited its outward expansion 
and, by the formation of adhesions, kept it 
firmly fixed and immobile. Microscopic sections 
show only a very thin arterial wall with no ad- 
herent clotted blood. The small arteriole 
branches, which were in the surrounding lung 
tissue, were larger than usual and moderately 
tortuous, but the walls were not thinner than 
usual. The remainder of the lung showed 
nothing of interest. 

In the right pleural cavity there was a large 
amount of clear, straw-colored fluid but no ad- 
hesions were found. In the right lung there was 
nothing of interest except in the upper branches 
of the pulmonary artery. Here in the upper lobe 
were several small dilatations of the arterial 
walls, measuring up to 2 cm. in diameter. These 
were all filled with clotted blood which was 
easily shelled out, leaving smooth, shining sur- 
faces. These were evidently tiny aneurysms of 
the vessel similar to the one found in the base 
of the left lung, but better protected from dan- 
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Increased pulmonary pressure associated 
with a congenital defect in the vessel wall 
may be the explanation. The cases reported 
by Churton and by Wilkens both repre- 
sented congenital heart lesions of sufficient 
severity to account for increased pulmonary 
pressure. 

The pathological anatomy of the condi- 
tion was clearly described in the first report 
which we have found. 


“Mr. Fern of Derby has recorded (Lancet, 
February 6, 1848) the case of a patient who 
died from hemoptysis in whom an aneurysmal 
sac the size of a nutmeg was found jutting into 
a tubular extremity on the upper lobe of the left 
lung. The parietes of the sac were thin and did 
not contain any fibrinous layers, a vessel the 
size of a crow quill leading from a considerable 
trunk of the pulmonary artery was distinctly 
traceable into the sac.” 


A clinical syndrome is rather difficult to 
construct from the small group of reported 
cases. The patients are usually young and 
show a tendency to bleeding from the 
nasal or oral mucous membranes. An asso- 
ciated heart lesion may be present. Epi- 
staxis or hemoptysis leads to anemia which, 
as in our case, may become quite severe, 
and superimposed infection would add its 
accompaniments of chills, fever and leuco- 
cytosis. Death results either from hemor- 
rhage or infection. 

The duration of the condition is not defi- 
nitely known. Wilkens’ case was followed 
over a period of six years. 

The condition should certainly be dif- 
ferentiated both clinically and pathologi- 
cally from the more common aneurysms 
of the main trunk and major branches. 
This latter group has a fairly definite symp- 
tomatology of heart disease often with 
polycythemia and a mediastinal tumor 
which produces varying degrees of pressure 
symptoms or is visualized in the roentgen 
examination. 


DIAGNOSIS 


The rarity of peripheral aneurysms mili- 
tates against their clinical recognition, first, 
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because they are rarely, if ever, thought of, 
and second, because of the lack of a firmly 
established symptomatology. Three of the 
cases which we have encountered have had 
roentgen studies made. 

In the case of Sherman and Roman the 
roentgen findings were indeterminate. In 
Wilkens’ case the findings were interpreted 
as tuberculosis, while in the case which we 
present the findings were interpreted as 
pulmonary metastases. 

A review of the films with the post-mor- 
tem findings in mind make it clear that 
such an error may be avoided in the future. 
A close study of Figure 1 will show that 
each of the rounded densities in the upper 
right lung field shows a definite vascular 
connection with the hilus. This 1s the one 
characteristic differentiating point. 

Roentgenoscopic examination might or 
might not reveal pulsation in the sacs, de- 
pending on their size and the state of their 
contents, 
connections one would be forced to a con- 
sideration of: pulmonary metastases, hy- 
datid cysts, discrete tuberculous deposits, 
gummatous pulmonary lues or the unusual 
multiple nodular type of primary pulmon- 
ary carcinoma. 

The differentiation on combined roent- 
genographic and clinical grounds should 
not be difficult if the possibility of the con- 
dition is kept in mind. 


SUMMARY 


A case of multiple aneurysms of the ter- 
minal branches of the pulmonary artery 
has been presented. A brief review of the 
literature reveals that such dilatations may 
arise either as mycotic aneurysms or upon 
the basis of congenital defects. The case 
presented falls in this latter group. It 1s felt 
that these types of aneurysms should be 
differentiated from those involving the ma- 
jor trunks. An attempt is made to clarify a 
somewhat indefinite symptomatology and 
a differential point in roentgenographic di- 
agnosis 1s mentioned. 
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THE TYPE AND LOCATION OF ROENTGEN SHADOWS 
IN THE DIAGNOSIS OF CHRONIC PULMONARY 
TUBERCULOSIS 


By H. A. BRAY, M.D., and EDWARD H. LEVY, M.D. 


RAY BROOK, NEW YORK 


HE roentgenologist in most instances 

makes a correct diagnosis of pulmonary 
tuberculosis as checked by clinical and 
necropsy findings. In fact, he is often the 
arst to detect the disease. This accuracy 
:n diagnosis exists despite the fact that 
roentgenologists disagree in their appraisal 
of the shadows. Some hold that the shad- 
aws are pathognomonic, others that they 
wre characteristic, and still others that 
they are merely suggestive of the disease, 
while only a few briefly refer to their loca- 
tion as an aid in diagnosis. We shall at- 
tempt to evaluate these conflicting views 
because they lessen the clinical value of the 
roentgen ray and are confusing to the stu- 
dent. 

TYPE OF SHADOW IN DIAGNOSIS 

Cole,’ one of the earlier authorities, says: 

I do not claim to show the microscopic 
(tubercles). But it is the intermediate tubercles, 
the smallest ones that are clearly discernible by 
the naked eve on cross section... that show 
distinctly in a radiogram having sufficient de- 
tail. It is on these tubercles that the positive 
dizgnosis of inciprent pulmonary tuberculosis 
by the x-ravs depends. 

Manges’ in discussion states: 

I do not care what the stage of the disease, 
except the very, very early stage, or when exu- 
dation is excessive, vou can always recognize 
the tubercle shadows, and that shadow is es- 
sential to the diagnosis of pulmonary tuber- 
culesis. It does not matter whether the tuber- 
cles are discrete or confluent; whether they in- 
volve a part or the whole of a lobe. 

Dunham? ts equally definite: 

It is the characteristic densities of a fan 
that are pathognomonic of tuberculosis and not 
the fan itself. 


Caulfeild and Richards? define first degree 
minimal involvement in the following 
words: 


.. lessened radiability as shown in the form 
of light mottling, haziness or flocculent opaci- 
ties, confined to one area or a cluster of con- 
tiguous areas not exceeding one inch in cross 
section. This 1s intended to represent the smal- 
lest lesion which can be positively identified as 
a definite tuberculous lesion. 


Kraetzer® commits himself as follows: 


... suffice it to say that the only pathogno- 
monic x-ray sign of early tuberculosis is the 
characteristic shadow of parenchymatous in- 
filtration. 


If the mottled shadows of tuberculosis 
were characteristic, one should be able to 
differentiate them from the mottled shad- 
ows of chronic non-tuberculous infections. 
The two are indistinguishable, for the 
mottled shadows of the chronic non-tuber- 
culous infections confined to the upper third 
of the lung field are erroneously interpreted 
as tuberculosis, and conversely, the mot- 
tled shadows of tuberculosis when con- 
fined to the lower third are confused with 
those of the chronic non-tuberculous infec- 
tions. 

Dunham! discussing basal lesions says: 

They are very difficult to diagnose and I 
alwavs wait for the bacilli to be found before 
making a definite diagnosis. 


We, too, were unable to distinguish the 
mottled shadows of tuberculosis from those 
of chronic non-tuberculous infections in a 
series of 74 cases, 31 proved tuberculous 
and 43 non-tuberculous, where the disease 
was unilateral and confined to the lower 
third of the lung. In 20 cases of chronic 
pulmonary tuberculosis and 6 cases of 
chronic non-tuberculous infections coming 
to necropsy, we attempted to correlate the 
lesions with their respective shadows. 
Roentgenograms were taken frequently 


during the course of the disease, and after 
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death with the lungs in situ and after they 
were removed from the body and inflated. 
We found no appreciable difference be- 
tween the mottled shadows of tuberculosis 
and those of the chronic non-tuberculous 
infections, even by the aid of a magnifying 
glass. 

Miliary tuberculosis affords the crucial 
test to determine whether the shadows are 
pathognomonic. Here the mottling is fine, 
discrete and sharply defined and presents 
optimal conditions for the interpretation 
ofainderlying pathological changes. Yet the 
shadows of miliary tuberculosis cannot be 
differentiated from those of miliary car- 
cinoma or miliary silicosis. 

The histological character of the tuber- 
culous lesion does not vary with its position 
in the lung. The claims of certain observers 
that the shadows are characteristic in one 
part of the lung field and not in another is 
a tacit admission that they are not char- 
acteristic. 

The pathologist frequently cannot dif- 
ferentiate chronic pulmonary diseases on 
macroscopic examination, It is therefore 
even less likely that the roentgenologist 
should do so from a study of their shadows 
for they merely represent airless portions 
of the lung resulting from disease or atelec- 
tasis. 

In previous communications t? attention 
was directed to the mutation of pulmonary 
shadows incident to the type of respiration. 
On costal breathing the shadows may ap- 
pear mottled and on diaphragmatic breath- 
ing the same shadows may be homogene- 
ous, additional evidence that tuberculous 
lesions do not cast distinctive shadows. 


LOCATION OF SHADOWS IN DIAGNOSIS 


Clinical and necropsy studies in adults 
reveal that tuberculosis is responsible for 
at least go per cent of all chronic lesions 
localized in the upper third of the lung. The 
incidence 1s higher when the lesion is con- 
fined to the apex of one lung, and still 
higher (practically without exception) when 
limited to the apices of both lungs. Con- 
versely, the incidence of non-tuberculous 
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lesions in the lower third of the lung is more 
than go per cent and when the lesions are 
confined to the bases of both lungs they 
are almost invariably non-tuberculous. Tu- 
berculous lesions localized in this region are 
uncommon; even among patients in sana- 
toria the incidence is less than 3 per cent.* 

The site of predilection of these diseases 
adequately explains the accuracy of roent- 
gen diagnosis. Thus the probable diagnosis 
is tuberculosis when the shadows, irrespec- 
tive of type, are confined to the upper third 
of the lung field, and non-tuberculous in- 
fection when confined to the lower third. 
Tuberculosis will almost invariably be the 
correct diagnosis when the shadows are 
limited to the summit of both lung fields, 
and non-tuberculous disease when con- 
fned to the bases of both lung fields. In 
those relatively rare instances where the 
non-tuberculous infections are confined to 
the upper third of the lung, their mottled 
shadows are usually mistaken for those of 
tuberculosis. Location and the lack of dis- 
tinctive shadows are unquestionably the 
source of error. The same holds true for tu- 
berculous lesions when confined to the 
lower third of the lung. 

The central third of the lung is common 
ground for tuberculosis and the non-tuber- 
culous infections, the former predominat- 
ing, more particularly when bilateral.* 
Consequently in this region there will be 
numerous errors in roentgen diagnosis 
based solely on location. That the type of 
shadow does not reduce the number of er- 
rors refutes the theory of characteristic 
shadows. 

The roentgen diagnosis of tuberculosis in 
voung children is admittedly more difficult 
than in adults, although the shadows are 
the same in both instances. The difficulty 
may be attributed to the fact that in chil- 
dren there is no site of predilection for the 
disease. 


* So far as we can determine, there are no available statistics 
in regard to the incidence of tuberculous and non-tuberculous 
disease in the central and lower third of the lung. The percentages 
here given are approximate and based on studies at the Ray 
Brook Sanatorium and at the Cornell Medical Division of Belle- 
vue Hospital, . 
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The uniform distribution of the mottling 
throughout both lung felds in miliary tu- 
berculosis eliminates location as a diagnos- 
tic aid. Here the diagnosis rests solely on 
the type of shadow, which is as typical as 
any to be found in tuberculosis. That the 
shadows fail to identify the condition 
should be conclusive proof that they are 
rot pathognomonic. 

Even where the shadows are more or less 
widely distributed in one or both lung 
fields, the roentgenologist often makes the 
correct diagnosis from impressions which 
he bases on experience, but cannot defi- 
nitely define. We have analyzed many of 
these interpretations and have concluded 
that the underlying factor is location. Ap- 
parently his aim is to determine the site of 
the initial clinical lesion, and he often 
a-gues that this lesion originated where 
the shadows are most dense and numerous 
and makes his diagnosis on this informa- 
tion. 


Diagnosis of Chronic Pulmonary Tuberculosis 


45! 


No claim is made that the shadows indic- 
ative of antrum formation are characteris- 
tic of tuberculosis, yet in diagnosis they are 
as important as the moderately coarse and 
fine mottling. Their significance, like that 
of the mottled shadows, depends not on 
their type, but on their location. 

Our studies indicate that the roentgen 
shadows in pulmonary tuberculosis are not 
distinctive. The view that they are char- 
acteristic may result in the disregard of 
other valuable proc edures and lead to un- 
necessary errors in diagnosis. This view js 
also largely responsible for the confusion in 
roentgen diagnosis and supports the pre- 
vailing idea that the subject 1s difficult. 

The basis of the roentgen diagnosis of 
pulmonary tuberculosis is the location of 
the shadows. This is attested by the defi- 
nite correlation between the eccuracy of 
roentgen diagnosis and the location of the 
shadows, and students so instructed rea idily 
master the subject. 
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THE CLINICAL, ROENTGENOLOGICAL AND 
OPERATIVE FINDINGS IN 158 CASES OF MASTOIDITIS* 
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A NEW SIGN OF EARLY CELL NECROSIS 
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N ANY cases of mastoiditis have been 

reported, operative and roentgeno- 
logical technique described, and findings, 
treatment and prognosis dwelt upon. This 
study of the comparison of clinical, roent- 
genological and operative findings was 
undertaken to determine the significance 


of the various clinical findings in terms of 


the pathology present and the value and 
accuracy of the roentgenographic examina- 


tion. This paper is a report of 158 cases of 


mastoiditis which have come to operation 
within a short time after being roentgeno- 
graphed and in which we have complete 
data in regard to the clinical and operative 
findings. 

The incidence and severity of mastoiditis 
seemed to be in direct ratio to the primary 
infection. In the spring of 1929 we saw a 
series of cases following an influenza epi- 
demic. These cases did not present the 
fulminating type of mastoiditis, but a large 
percentage required surgery. In the winter 
of 1933, following another epidemic of in- 
fluenza, we again saw a large number of 
cases of mastoiditis. A greater percentage 
of these required operation than in the 
former epidemic. Also, these cases were of 
a rapidly developing type. Even in cases 
seen with an early otitis media in which 
vigorous treatment was instituted, the 
majority went on to a mastoiditis requiring 
surgery. 

Mastoidectomy was performed upon pa- 
tients who presented the usual clinical 
signs of mastoiditis and roentgen findings 
of cellular necrosis. Cases that presented 
the usual clinical and laboratory findings of 
mastoiditis in which the roentgen examina- 
tion showed opacity of the cells, but not 
cellular necrosis, were usually given ex- 
pectant treatment. If the laboratory and 
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clinical findings did not abate, the patients 
were usually operated on whether re-ex- 
amination showed cellular necrosis or not. 
Often roentgenograms taken twenty-four 
to forty-eight hours after the original 
films would show necrosis of the cells. In 
the cases of the fulminating type mas- 
toidectomy was performed even if the 
roentgenograms failed to show cellular ne- 
crosis, and frequently necrosis was found 
at operation. 

Of the 158 cases, 131 were operated on 
within twenty-four hours after taking the 
roentgenogram; in 14 cases one day inter- 
vened between the roentgenographic ex- 
amination and the operation; in 7 cases 
two days; 1n 6 cases three days; and, in one 
case of chronic mastoiditis showing cell 
destruction on the film and at operation, 
there was an interval of thirteen days. 

The age incidence in this group is 
brought out by the following tabulation: 


AO ANIONS hac hurt ei tee eee a 3 
6 COO MON ENS nF. das ad cee winae oes 3 
GES PE INGH Berakas a ae ea eh ed } 
LAOS MONS ob nse wa each ieee 6 
i$ tre mM 46 od Poe a ls 4 
I EOs VAIS ay oot A esl. bm ee and 3 4 
F000 CAlS 5. oo ik a A 21 
6 O TOSCA S ace ta 8 a e EE Eaa etd 30 
rO TOIS VEAS o srosodtau donaa aed a 13 
US TO SO YEAS ski 2 he Hey OY We ee Bbw a 18 
POO VOCALS. x. £6 T EE E Be a 28 
COU BOT VEAES: ool) Ages at ane ad a 1O 
e oa o ROY CALS EEEE EEO E ESE G 
so to 60 years....... eee ae E EAN 3 
EE ES = X E E S a 


There were 75 males and 83 females. The 
right ear was affected in 83 of the cases and 
the left in 75. It will be noted that the 
side involved and the incidence of males 
and females affected were about equal. The 
greatest number of cases were in the groups 
under ten years of age. 
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The majority of the cases in our series 
were of acute mastoiditis. 
mastoiditis and associated complications 
are shown by the following table: 


TEE 
(with nephritis-—2 
(with multiple sclerosis—1 
Acute complicated 
With fracture sull.. .............. I 
With cerebellar abscess 22222. 2 
Lateral sinus thrombesis . 2.a. 
SUDACUTE: 4. cfu ateecd haa ; span à 
CHPO Cree e al 6 


(with cerebral abscess and 
(meningitis—1 


In general, the duration of the symptoms 


of mastoiditis obtained from the history of 


the patients or relatives was short, mostly 
ander one week and the vast majority 
under two weeks. In considering the dura- 
sion of the symptoms, we do not mean 
zhe prodromal symptoms or the presence 
of otitis media, but as nearly as can be de- 
termined the time of the actual existence 
of the mastoiditis. 

The characteristic symptoms of mas- 


toiditis were present in practically all of 


the cases. Protrusion of the auricle was 
evident in 37 of the cases, due either to 
edema or subperiosteal < abscess formation, 
cr both. Pain over the mastoid was com- 
plained of in 134 of the cases. Tenderness 
was also a rather constant factor, being 
present over the entire process in 123 
cases, the antrum in 20, the tip in 15 and 
tie zygoma in 2. Edema, although less 
common than might be expected, was pres- 
eat over the process in go cases and over 
the zygomatic region in 4. This sign is not 
infallible and when apparently present, 

gaand enlargement due to furunculosis, 
Sr infection, otitis media, or other 
causes must be excluded. Here the roentgen 
examination plays a valuable part. E deni 
or sagging of the auricular canal was found 
in 41 cases. This drooping was uniformly a 
helpful sign, the most difficult differential 
point being the complication of furunculo- 
sis of the mal, 

Albuminuria was of fairly frequent oc- 
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The type of 
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currence and usually cleared up after inter- 
vention on the mastoid. 

Cultures were taken from the mastoid 
at the time of the operation in all but 38 
cases. For accuracy in reports it would 
seem ‘that smear and culture from the ear 
when otitis is present plus a mastoid cul- 
ture at the time of the operation would 
give added information, and such pro- 
cedure has been done in some of the later 
cases. The cultures are valuable in noting 
the type of infection, particularly during 
epidemics following such diseases as mea- 
sles, scarlet fever or influenza, and also 
when subsequent blood stream infection 
takes place. The following table shows the 
types of organisms in the order of their fre- 
quency: 





SAED (OCOCCUSS 5.0; cates E Hee eee ya 
Streptococcus and staphylococcus... 2 
Streptococcus and pneumococcus...... | 
PCUIMOCOCCUS eieo aa pale Sak 8S Race es 22 
Nogrowth sssri yae 6 eS awe ae GLO 
Staph OCOCEUS e sic G iy. aeS n eei a Bows 3 
Diplococcus and bacillus.............. it 
NISC OCOCTUS CALOTE i fcb sho ae I 


Three deaths, a mortality rate of 1.9 
per cent, occurred among these 158 cases, 
2 of which were due to lateral sinus throm- 
bosis and one to cerebellar abscess. The 
latter patient had a left mastoidectomy. 
Twenty days after being dismissed from 
the hospital he returned and a diagnosis of 
brain abscess was made. Craniotomy was 
performed, but the patient died four days 
later. Autopsy showed a cerebellar abscess 
of the left side. The other two deaths were 
due to lateral sinus thrombosis with sep- 
ticemia. The second of these patients had 
been dismissed following the mastoidec- 
tomy. She returned eighteen days later 
with a lateral sinus thrombosis and died in 
five days. 

The 7 cases of lateral sinus thrombosis 
presented the more or less typical signs of 
this complication. When the prodromal 
symptoms of toxicity, chills, septic rise in 
temperature, and other signs point to a 
lateral sinus infection, operative procedure 
should be instituted early. Ligation of the 
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Fics. 1, 2, 3 and 4. Roentgenograms showing the sign of early cell necrosis. Those marked A are the normal 
sides for comparison with the affected sides labelled B. Note in the involved sides (B) that the cell out- 
lines appear slightly widened, density of cell wall appears to be increased, edge of cell wall shows a fine 


jugular vein and opening of the sinus was 
the procedure used. The value of early and 
repeated blood transfusions in cases of 
lateral sinus infection and septicemia can- 
not be overestimated. The patients in this 
series were given the combined surgical 
treatment plus the transfusions. 

The roentgenogram cannot indicate lat- 
eral sinus infection or thrombosis, but it 
is most valuable in sinus location prior to 
mastoidectomy. Then, during the opera- 
tion the sinus wall can be well outlined 
in bony contour, thus making operative 
procedure easier later on if a sinus infection 
should develop and exposure become neces- 
sary. 

Bilateral stereoscopic films in the Law 


position were the views taken routinely. 
In the presence of an otitis externa, com- 
plicating furunculosis of the canal, where 
there was a question of mastoid involve- 
ment, and in which the Law _ position 
showed only a diffuse haziness, views in 
the Granger-Arcelin position were also 
made. The best detail possible was ob- 
tained by using a tube with an extremely 
fine focal spot and the smallest cone pos- 
sible. The Potter-Bucky diaphragm was 
employed except in cases of infants and 
small children where a rapid technique was 
required. 

In studying the films the following points 
were noted especially, and reported to the 
surgeon: 
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Findings in 158 Cases of Mastoiditis 





fuzziness, but that the cell wall can be traced out completely, or at least could be in the original films. 
At operation these cases all showed necrosis of the cell walls. 


1. The type of mastoid—whether in- 
fantile or adult. There were 130 adult and 
28 infantile. 

2. The size of the cells, any unusual loca- 
tion of cells, and the presence of zygomatic 
cells. The majority of the cases contained 
medium-sized cells. In the 28 cases with 
infantile type of mastoid, 14 were of the 
diploic type, the ages being: 


Linde? 6 Months <0 6446004400444 600%4 2 
EASE «a be San eke a pears esa § 
ia to tS monhe orire pii era pi 2 
iS months to § years- scsi Seed nies 5 


There were 14 cases of the infantile type 
with small cells, the ages of the patients 
being: 


Under 6 months...............-2-8+55 l 
è 6 to 12 monthS. ccna bao cka des ooo deo 2 


E CO-a VERS sam oie eee ee es ee ROS Oe eK IO 
CA PEARS o airaa o pE E a a E AnA l 


Zygomatic cells were seen on the films 
in 20 of the cases. 

3. The presence and degree of opacity in 
the mastoid antrum and cells. There was a 
marked degree of opacity of the antrum 
and some of the cells in all but 3 in this 
group, pus being present in the antrum 
and part of the cells at operation. In 3 pa- 
tients, aged four, eight and eleven months, 
with an infantile diploic type of mastoid, 
no change was discernible on comparing 
the two sides, but pus was found at opera- 
tion. Even in these 3 cases the films were 
valuable in that they showed the location 
of the sinus. However, in the other 6 cases 
under one year of age definite changes were 
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shown by roentgenograms and confirmed 
at operation. 

4. Evidence of cell necrosis. Cell necrosis 
was reported (a) if the cell walls could not 
be traced out in their entirety in studving 
the stereo films and comparing the two 
sides, (2) whenever the new sign of early cell 
necrosis, described later in this paper, was 
present, (c) in the presence of a positive 
Granger sign. In reporting necrosis the 
mastoid cells were divided into four groups: 
periantral cells; upper half of mastoid: 
lower half of mastoid; and zygomatic or 
unusual extension of the cells. 

(a) Definite cell necrosis. One or more 
groups of cell walls appeared definirely 
necrotic on the films in 113 of the cases: 
1120f ES SoU rTOSIS at Po 
the youngest patient wan i years a 
age, 9 showed necrosis of chese cells on the 
aime. and at operation, and one showed 
only opacity of the cells, but early necrosis 
was present at the time of the surgery two 
days later. 

(6) A new sign of early cell necrosis. 
About three years ago in checking rhe 
surgical findings and the mastoid films m- 
mediately after the operation, it was noted 
that cases not showing frank cellular ne- 
crosis roentgenologically, but in which the 
cell walls showed the following roentgen 
changes, were necrotic: 

(1) Cell wall would appear to be slightly 
Ea 

) Density of the cell v 
slightly increased. 

(3) Edge of the cell wall would show a 
fine fuzziness. 

(4) Cell walls, however, could be traced 
out completely. 

Since that time this sign has been care- 
fully looked for and in this series there 
were 11 cases that showed the four findings 
of this sign in the cell walls. Ten of these 
showed necrosis of the cell walls at opera- 
tion. In the other case the cells contained 
pus a the cell walls appeared to be intact 

(Figs. 1, 2,3 and 4). 
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(c) Granger’s sign. Four patients, aged 
three, eleven, seventeen and twenty-four 
months, showed the sign described by 
Granger, that is, the sinus plate could be 
clearly seen on the affected side and could 
not be visualized on the normal side. These 
cases showed extensive necrosis of the 
cells down to and involving the sinus plate 
at operation, 

In 20 cases the cells appeared opaque 
and the cell walls appeared normal on the 
films, but at operation they showed ne- 
crosis. In 3 only a slight amount of ne- 
crosis was present around the antrum. It 
must be remembered that this series con- 
tains only operated mastoids. There were 
a large number of cases seen during this 
period showing opacity of the cells, but no 
evidence of cell destruction, and these pa- 
tients made uneventful recoveries without 
operation, 

We made a roentgenographic diagnosis 
of cell necrosis in 128 cases, the diagnosis 
being based on definite loss of cell outline 
in 113, on the new sign of cell necrosis in 
11, and on Granger’s sign in 4 cases. One 
hundred and twenty-six of these showed 
necrosis at operation. Twenty cases did not 
show evidence of cell necrosis on the films, 
but did at the time of the mastoidec- 
tomy. 

s. The position of the lateral sinus. After 
a discussion with the otologist, it was de- 
cided to report in all mastoids the position 
of the sinus in regard to its relationship 
to the antrum and also in regard to its 
depth from the cortex. It was reported as 
anterior if it was in very close proximity 
to the antrum, as median if it passed 
through the middle of the mastoid process, 
and posterior if it was in the posterior part 
of the mastoid process. It was reported as 
superficial if it was Just under the cortex, 
of medium depth if one or two layers of 
cells intervened between the sinus and the 
cortex, and as deep if it was located along 
the inner border of the mastoid. 

The location of the lateral sinus in this 
series was as follows: 
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of their maturity makes it difficult to ac- 
cept this view. 

The frequent occurrence of these defects 
was used by Kassowitz also as an argu- 
ment in favor of his opinion that fetal 
rickets 1s not an uncommon occurrence, 
for he believed that the basic factor in 
these cases was rickets. Wieland admits 
that children with this anomaly are just as 
prone to later development of rickets as 
are normal children but is emphatic that 
the two conditions can be sharply distin- 
guished, (1) by time of onset, (2) by loca- 
tion of lesions, and (3) by its effect on the 
remaining skeletal and muscular systems. 
His histologic research makes him feel that 
lacuna skull has nothing whatever to do 
directly or indirectly with rickets. With 
this opinion most writers on this subject 
are in complete accord. Cohn himself feels 
that this is the most important contri- 
bution to the subject made by Wieland. 

Second, there is the form of soft or 
lacuna skull in which are found long, ir- 
regular or round depressions in the skull 
tables. To this type of congenital anomaly 
Schmidt," in 1910, gave the name of “re- 
lief skull.” Cohn,? Schmidt," Faust,! Eng- 
stler, Wieland,” Kato,’ and others, have 
noted that this type is found almost ex- 
clusively in conjunction with spina bifida 
with meningocele or with encephalocele. 
Our 3 cases were all of this type. Faust 
notes a special type of physiognomy in 
these cases, which he describes as a de- 
pression of the root of the nose, a pro- 
truding upper jaw and an old, matured 
expression, which he thinks is pathogno- 
monic. 

Von Recklinghausen’ was the first to 
call attention to the occurrence of spina 
bifida and relief—or lacuna—skull in the 
same patient, and Heubner,’® in 1903, also 
reported a case, with spina bifida and club 
feet. The skull showed the characteristic 
changes of relief skull but while the sutures 
were wide, the circumference of the skull 
was less than normal— 31 cm. Von Reck- 
linghausen’s explanation was a simulta- 
neous occurrence of cranial and spinal osse- 
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ous defects together with a hydrops of 
the medullary groove, and in this opin- 
ion Engstler concurs. 

In this type of anomaly, the skull shows 
digitations corresponding to the brain con- 
volutions and has the roentgenologic ap- 
pearance of increased intracranial pressure 





Fic. 1. Drawing of inside of skull of Engstler’s 
Case 6. 


except that there is no widening of the 
sutures or bulging of the fontanelles. In 
Engstler’s case (see Fig. 1) palpation 
showed a smooth skull but with somewhat 
enlarged fontanelles. The inside of the skull 
showed a net-like arrangement of bone 
growth, which formed arches, between 
which paper-thin, periosteal, almost mem- 
branous, areas appeared. The arches or 
ridges corresponded, for the most part, 
with the arterial vessels and were of about 
normal thickness. 

Wieland and Faust explain the findings 
on the basis of increased intracranial pres- 
sure and believe that the encephaloceles 
and meningoceles that occur are in the 
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FIG. 2. 
wide. 


nature of growth or pressure “‘safety 
valves.” Lack of widening of the sutures 
and bulging of the fontanelles is explained 
by Faust by the fact that the skull 1s sur- 
rounded by the amniotic fluid which pre- 
vents enlargement of the skull in any single 
direction. Kato and Engstler deny the 
action of increased intracranial pressure 
and explain the findings on a basis of mal- 
development per se, as did von Reckling- 
hausen, although von Recklinghausen ad- 
mitted hydrops of the medullary groove. 
Cohn, however, doubts 1f mere mechanical 
pressure can cause such thinnings and ac- 
tual holes. He has seen cases 1n normal, full 
term infants who had no spinal anomaly 
or any other evidence of increased intra- 
cranial pressure, but these are the cases of 
delayed development rather than resorp- 
tion caused by pressure where there are 
spinal or cranial defects. 

Baumm! cautions us that these anoma- 
lies should not be considered on a basis of 
osteogenesis imperfecta without the find- 
ing of other changes, especially congenital 
fractures. 

In one of Vogt’s!® cases, even though the 
head was smaller than normal, there was a 
marked degree of relief skull, but no det- 
nite evidence of increased intracranial pres- 


Case 1. “Relief skull” and spina bifida with meningocele. Sutures open but narrow rather than 


sure. Encephalography after excision of the 
occipital meningocele showed greatly di- 
lated ventricles with development at this 
time of considerably increased pressure. 

The cases of delayed ossification usu- 
ally go on to complete healing within three 
to four months, with normal hardening of 
the sutures. Those with delayed closure 
of the parietal fissure or foramen may show 
either complete ossification or there may 
be left the “third fontanelle” or a persist- 
ent parietal foramen. 

[n the cases of true relief skull, none has 
been found without an accompanying 
meningocele or encephalocele with or with- 
out club feet or other signs of disturbance 
of the lower cord. These cases, almost 
without exception, have gone on to an 
early death either from hydrocephalus fol- 
lowing surgical attack on the tumor mass, 
as in Case 1, or from infection of the men- 
ingocele. It would be extremely interesting 
to follow one of these cases which had been 
operated on by the method recently advo- 
cated by Penfield and Cone? in which the 
sac is folded in and not removed so that its 
absorbing value is not disturbed. It may be 
found, however, that they are of the type 
that goes on to hydrocephalus in spite of 
such treatment. M 
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CASE REPORTS 

Case 1. M. J. K. Patient fifteen days old was 

brought to the University Hospital, April 10, 

930, because of “lump” over the lower back. 

This had been present since birth and had 
gradually increased in size. Examination re- 
vealed an ulcerated, raised lesion over third 
and fourth lumbar vertebrae, evidently a 
neningocele. Fontanelles seemed tenser than 
aormal. Skull measurements were as follows: 
sccipito-frontal 35 cm., suboccipito-bregmatic 
33 cm., and occipito-mental 39 cm. No roent- 
zen examination made at this time. No surgery 
was advised. 

Patient was brought back August 9, 1930, 
when about four and a half months old, show- 
ing beginning hydrocephalus but appearing 
otherwise well. The skull showed just a sugges- 
tion of “steeple skull.” The posterior fontanelle 
was closed; the anterior appeared of normal 
size and showed no increased tension. Examina- 
tion showed some increase in size of meningo- 
cele. Roentgen examination showed spina bi- 
fida with meningocele and changes in the skull 
characteristic of “relief skull” or “Lücken- 
schadel.” The fontanelles were not bulging and 
the sutures were still open but not widened- 
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rather narrow, in fact (Fig. 2). Operation Au- 
gust 19, 1930, with removal of sac. Following 
operation patient became rapidly worse with 
signs and symptoms of increased intracranial 
pressure and died August 24, 1930. 

Case i. B. J. B. Born November 4, 1931. 
Breech presentation. Birth weight 3,360 gm., 
length st cm. Diameters of head: Occipito- 
mental 12.5 cm.; occipito-frontal 11.§ cm.; sub- 
occipito-bregma 9.5 cm. Circumference sub- 
occipito-bregma 34 cm. Lumbosacral meningo- 
cele at birth with partial paresis of legs. Two 
days after birth, a tumor mass the size of a 
walnut appeared in suboccipital region. Thi’ 
was tense and cystic. Lumbar meningocele 
began to leak soon, and on December 1, 1931, 
it ruptured and drained. On December 16, 
1931, there were definite convulsions and facial 
twitchings, which were interpreted as signs of 
meningitis. The skull showed increasing hydro- 
cephalus. 

Roentgen examination two days after birth 
showed the suboccipital and lumbosacral men- 
ingoceles with spina bifida and the changes in 
the skull which are characteristic of “relief 
skull” or ““Ltickenschadel”’; the sutures were of 
normal width and the fontanelles were not bulg- 





Fie. 3. Case 11. “Relief skull”; normal diameters, sutures and fontanelles; spina bifida with meningocle. 
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Fic. 4. Case 11. After infection, showing hydro- 
cephalus with bulging fontanelle. 


ing (Fig. 3). Following the infection, skull began 
to enlarge rapidly and now shows the changes 
typical of hydrocephalus (Fig. 4). 

Case ur. D. J. Male child seven weeks old, 
brought to the University Hospital December 
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24, 1931, because of swelling over lower back. 
Birth was a normal breech presentation with- 
out instrumentation. Child appeared normal 
except for a red spot over the lower back, but a 
tumor began to form in this region soon after 
birth. Examination showed a mass over the 
lumbar region about 3 in. in diameter at its 
base, and ı in. elevation. It was reddened over 
the top and showed crusting suggestive of dried 
cerebrospinal fluid. Severe bilateral clubbed 
feet. Roentgen examination showed lumbar 
spina bifida and meningocele with skull changes 
characteristic of “relief skull” or ““Ltickenscha- 
del.” There was, however, not only no widen- 
ing of the sutures but they appeared definitely 
narrower than usual, suggesting premature 
closure (Fig. §). 


COMMENT 


That the typical relief skull (Lücken- 
schädel) shows a roentgenologic picture 
simulating the digital impressions seen in 
older individuals with increased pressure 
cannot be doubted. There remains, how- 
ever, the normal width of sutures, at times 
small skull (Heubner, Vogt), and flat fon- 





Case 111. “Relief skull” with spina bifida and meningocele. Sutures open but narrow rather than wide. 
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tanelles to be explained. It must be remem- 
bered that while the pressure atrophy on 
the inner table of the skull is being pro- 
duced, the entire fetus is enclosed in the 
amniotic fluid. Selective enlargement of the 
head, as at the fontanelles is, therefore, al- 
most impossible, and the pressure mani- 


fests itself not by general enlargement of 


the skull, but either by absorption of the 
overlying bone (or lack of its normal de- 
velopment due to pressure) or by an atro- 
phy of the brain substance through flat- 
tening of the convolutions or enlargement 
of the ventricles, or by the action of both 
factors. Some molding of the cranial bones 
is seen in about ṣo per cent of the skulls of 
the new-born, and is probably due to too 
rapid growth of the brain in the last one 
or two months of fetal life (Wieland). 
Wieland and Faust have already spoken 
of the meningoceles as “safety valves” and 
this has recently been emphasized by Pen- 
held and Cone. This seems the most plausi- 
ble explanation for the absence of widened 
sutures and bulging fontanelles, since after 
birth the sac seems to be more distensible 
than the suture lines or fontanelles. With 
the removal of the meningocele, any case 
of spina bifida will probably go on to 
hydrocephalus as has been noted by numer- 
ous authors. That this can also follow in- 
fection, either spontaneous or after surgi- 
cal attack, was first shown by West® in 
1875. Following the second paracentesis 
of a cervical meningocele in his case, in- 
fection set in and the patient rapidly 

developed hydrocephalus. Death ensued 
within a short time. At autopsy, the men- 
ingeal sac was completely sealed off from 
the remainder of the cerebrospinal fluid 
pathways. In relief skull, however, the pres- 
sure has already manifested itself in utero 
in the cranial and cerebral atrophy. The 
findings in our second case can readily be ex- 
plained on this basis. Vogt’s case seems to 
be of the same type. In our other two cases, 
the roentgen findings in the skull suggest 
that premature closure of the sutures may 
also be a factor of considerable importance 
in e¥aggerating the skull findings after birth 
(Fig.2). Engstler’s observation that the nor- 
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mally thick, arched parts of the skull cor- 
responded with the cerebral aes is what 
one would expect to find 1f the changes were 
due to increased pressure, since the vessels 
lein the sulci, between the convolutions. 


CONCLUSIONS 
Three cases of relief or lacuna skull 
(Luckenschadel) are reported. 
Its occurrence with meningocele and 
ee bifida 1s again emphasized. 
. Its etiology is explained on a basis of 
autern increased intracranial pressure. 
4. This increased pressure may not be 
manifest after birth because of the safety 
valve action of the meningeal sac, the 
cranial and cerebral changes having al- 
ready occurred, however. 
s. The additional factor of premature 


closure of the cranial sutures is also brought 
out. 
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I . A previous communication? the roent- 

gen findings in a single case of polyp of 
the larynx were reported. To date 4 other 
polypoid tumors of the larynx have been 
seen at the Cincinnati General Hospital. 
All were easily outlined on the roentgeno- 
gram, and in 2 cases information was ob- 
tained from the roentgen examination 
which could be acquired in no other form 
of procedure. All of these tumors arose 
from the anterior wall of the larynx either 
just above or just below the anterior com- 
missure. Four were benign, one malignant. 
The ages of the patients ranged from five to 
sixty years. 

Benign tumors of the larynx are prob- 
ably more common than is ordinarily sus- 
pected. In Hay’s series of 200 cases upon 
which he based his monograph,! there were 
26 benign tumors of the pharynx and 
larynx. Nine of this number were demon- 
strated by the roentgen ray. According to 
Hay, the site of predilection i is the vocal 
carda (16 cases). Other sites of involvement 
were as follows: epiglottis, epiglottic val- 
leculus, anterior commissure, arytenoids, 
post-pharyngeal wall, aryepiglottic folds, 
and anterior wall of the laryngeal vesti- 
bule. 

Polypoid tumors of the larynx can be 
demonstrated on the roentgenogram when 
they are so located as to be seen in profile. 
They are characterized by localized bulg- 
ings encroaching on the lumen of the 
larynx. Roentgenoscopic study gives in- 
formation as to localized swellings of the 
soft parts and condition of the laryngeal 
ventricle. The technique of roentgenogra- 
phy is simple. The patient is placed with 
his shoulder against the plate changer, 
head erect and with an assistant steadying 
the head. The exposure, generally speaking, 
is that amount of energy required for an 
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anteroposterior examination of the chest 
of the patient in question. 

Such study of the neck is very valuable 
in children and uncooperative adults. Two 
of our cases were quite young--five and 
six years respectively. Both of the children 
presented difficulties even in indirect study 
of the larynx. In fact, in one of the chil- 
dren no visualization of the larynx was 
done before the patient was taken to the 
operating room. However, the roentgeno- 
gram had confirmed the suspicion of tumor 
and had given accurate information as to 
the location and nature of the lesion. A 
third case was an elderly man who was not 
at all cooperative. This patient was brought 
into the Receiving Ward unconscious. It 
was necessary to do a tracheotomy. Subse- 
quent roentgen examination gave essential 
information as to the nature of the obstruc- 
tion. 


CASE REPORTS 
Case 1. R. P. (No. R-10208)}, colored male, 


aged fifteen; chief complaint hoarseness of seven 
vears duration. This hoarseness had grown 
progressively worse until the patient could only 
whisper. There had been no respiratory diff- 
culty. Past history was irrelevant. Physical 
examination was not unusual with the excep- 
tion of laryngeal findings which showed numer- 
ous small papillomata springing from the an- 
terior wall of the larynx and hanging between 
the vocal folds and holding them apart. 

Roentgen examination—lateral view of the 
neck (Fig. 1). There is an ovoid mass approxi- 
mately 1.5 cm. in diameter arising from the 
anterior wall of the larynx at the level of the 
fifth cervical vertebra. The laryngeal ventricle 
is not shown. It is interesting to note that the 
fact that the mass was made up of numerous 
small polypi could not be ascertained on the 
Ea 

Case n. B. S. (No. 4787), white male, aged 
six; chief complant hoarseness and respiratory 
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difhculty. This child had no symptoms refera- 
ble to the larynx until four months before ad- 
mission when he began to lose his voice. Several 
days prior to admission there had been con- 
siderable difficulty in breathing. The general 
physical examination was negative with the 
exception of mild respiratory difficulty. Due to 
lack of cooperation it was impossible to do even 
an indirect visualization of the larynx. 

Roentgen examination—lateral view of the 
neck (Fig. 2). There is a globular mass arising 
from the anterior wall of the larynx at the level 
of the fourth cervical vertebra. The edges of 
this mass are indistinct and fade off into the 
surrounding background. Due to this indis- 
tinctness in outline it was thought that the 
tumor must be multiple in character. The 
laryngeal ventricle was not visualized. 

At operation, under direct laryngoscopic vi- 
sion, multiple small polypi were seen arising 
from the anterior wall of the larynx just below 
the cords. 

Case ur. R. M. (No. 2968), white male, aged 
five; entered the hospital complaining of loss 
of voice. Hoarseness was the initial symptom. 
On admission the child could barely whisper. 
There had been occasional choking on swallow- 
ing. 


Roentgen examination—lateral view of the 
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Fic. 2. Case 1. There is an indefinite tumor mass 
on the anterior wall of the larynx at the level of 
the laryngeal ventricle. 





FıG. 1. Case 1. The tumor mass is outlined arising 
trofn the anterior wall of the larynx. 


PIG; 3. 
anterior wall. 


Case 111. Note the localized bulging on the 
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Fic. 4. Case 1v. The tumor mass is located just be- 
low the anterior commissure. The anterior por- 
tion of the laryngeal ventricle 1s visualized. 


neck (Fig. 3). There is a tumor mass approxi- 
mately 0.5 cm. in diameter arising from the an- 
terior wall of the larynx at the level of the 
laryngeal ventricle. 

Direct laryngoscopic examination disclosed 
a small growth about the size of a pea situated 
in the anterior commissure hanging between 
the vocal cords. 

Case Iv. M. D. (No. 5564), white female, 
aged nineteen; chief complaint hoarseness; on- 
set of present illness two years prior to admis- 
sion. There had been slight respiratory dfh- 
culty with choking spells at night and an irri- 
tating cough. Past history was irrelevant. Gen- 
eral physical examination was negative. 

Indirect laryngoscopic examination showed 
the epiglottis to be normal. There was a small 
wart-like growth about the size of a small grape 
arising just below the anterior commissure. 

Roentgen examination—lateral view of the 
neck (Fig. 4). There is a pedunculated tumor 
measuring 1 X0.25 cm. on the anterior wall of 
the larynx at the level of the fourth cervical 
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body. The anterior portion of the laryngeal 
ventricle is visible above the attachment of the 
mass. 

Case v. H. G. (No. R-3465), white male, 
aged sixty. This patient was brought into the 
Receiving Ward unconscious. His respirations 
were labored and he was quite cyanotic. Onset 
of present illness one year before admission, 
hoarseness with increased respiratory difh- 
culty. Before admission he began to choke, be- 
came cyanotic and lapsed into unconscious- 
ness. Physical examination showed a markedly 
dehydrated white male of about sixty years, 
very cyanotic, with marked respiratory dis- 
tress. 

Indirect examination of the larynx showed a 
large tumor mass nearly completely obstructing 
the larynx. Tracheotomy relieved the respira- 
tory difficulty. Subsequent roentgen examina- 
tion showed a large pedunculated tumor mass 
arising from the anterior wall of the larynx and 
entirely obstructing the lumen (Fig. 5). Biopsy 
revealed squamous cell carcinoma. 

Two stage laryngectomy was done. Examina- 
tion of the specimen confirmed the roentgen 
findings. The mass was attached by a pedicle to 
the anterior wall. Had this fact been considered 





Fic. 5. Case v. The large tumor mass completely 
obstructs the larynx and is attached by a pedicle 


to the anterior wall. r 
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a less radical operation would have been per- 
formed. 


CONCLUSIONS 


Polypoid tumors of the larynx can often 
be visualized with the roentgen ray. 

Such examination is especially valuable 
in children and uncooperative adults. 

Roentgen study may give information 
as to the type of operative procedure to be 
undertaken. 


tat 
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By MAURICE M. POMERANZ, M.D. 
From the X-ray and Pathologic Laboratories, Hospital for Joint Diseases 


NEW YORK CITY 


HIS case is reported because of the 

curious clinical picture it presented and 
because of the simultaneous occurrence of 
two dissimilar tumors of bone in a child. 


N. B., male, aged thirteen; occupation, 
caddy; admitted October 13, 1931, on the serv- 
ice of Dr. Samuel enber. 

The family, previous medical and surgical 
histories were unimportant. 

Present History. Onset one year ago with dull 
pain in lumbar spine which radiated down left 
thigh. This pain recurred at irregular intervals 
without producing any disability. The total 
period of discomfort lasted but two months. 
About six months ago, he suddenly experienced 
great difficulty in walking. His peculiar gait 
was commented upon by his relatives and 
friends and has persisted to date. About six 
weeks ago, on the advice of a physician, he 
went to bed fora period of about one week, at 
the end of which time a plaster Jacket was ap- 
plied for the correction of a deformity in the 
lumbar region. He presents himself wearing a 
plaster Jacket. About one week or ten days 
ago, he first noted a burning sensation in the 
right foot, which later radiated to the right 
thigh. Three days ago he developed a paresis of 
both lower extremities unaccompanied by el- 
ther rectal or vesical incontinency. There is no 
anesthesia of either extremity. A spinal punc- 
ture performed two days ago by a private phy- 
siclan was reported negative. 

Orthopedic Status. The back 1s symmetrical. 
The spine is in the midline. The lumbar curve is 
somewhat flattened and there is a prominence 
in the region of the second lumbar vertebra, 
but no definite knuckle formation. A slight 
muscle spasm ts present. All movements of the 
spine are restricted. Patient walks awkwardly 
and with a marked ataxia. There is evidently 
marked weakness of both lower extremities. 
He lifts the extended limbs on both sides with 
the greatest difficulty, but when the knees are 
flexed he does so more easily. There is no evi- 


dence of paralysis, but there is extreme paresis 
of the muscles. Knee jerks and Achilles tendon 
reflexes are present. 

Laboratory Data. The routine urine examina- 
tion was negative and Bence-Jones protein was 
not found. Hematology: Hb, 7o per cent; red 
blood cells, 3,400,000; white blood cells, 7,000; 
neutrophiles, 61 per cent; eosinophiles, 1 per 
cent; basophiles, 1 per cent; lymphocytes, 38 
per cent; mononuclears, 1 per cent. Blood chem- 
istry revealed Ca 11. 5, and P 5. Serology: 
Wassermann, alcohol antigen, 1+; cholesterin 
antigen 2+. Complement fixation, negative. 
Quantitative tuberculin test, negative. 

Roentgen Examination on October 20, 193] 
revealed the following: Examination of the 
spine reveals a destructive process involving 
the body of the 3rd lumbar segment, which ex- 
tends backward into the posterior arches, as 
well as into the transverse processes of this 
vertebra, particularly on the right side. The 
lesion is osteoclastic, practically no reactive 
changes being demonstrated. The articular sur- 
taces of this vertebra appear to be intact and 
the body proper reveals a slight expansion, 
anteriorly, so that the anteroposterior diameter 
of this segment is increased. The joint spaces 
between the 2nd and 3rd, as well as between the 
3rd and 4th lumbar vertebrae, appear to be 
intact. There is a slight collapse of the segment 
involved. The lateral view of the lumbosacral 
region reveals irregular erosion or destruction 
of the posterior surface of the ist sacral seg- 
ment, associated with some bone production in 
the soft tissues overlying this part. Examina- 
tion of the ribs reveals localized cystic destruc- 
tion in the gth rib, right side, beginning about 
3 Inches from its spinal attachment and ex- 
tending outward in this rib for a distance of 
1 1/2 inches. A moderate expansion of the rib 
is present. No reactive changes can be demon- 
strated. Examination of the skull, lungs, dorsal 
spine, shoulder girdles and pelvis is roentgeno- 
graphically negative. Conclusion: Malignant 
tumor, 3rd lumbar vertebra with metagtasis 
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to the gth rib, right side and probable metasta- 
sis to the sacrum (Figs. 1 and 2). 

It seemed obvious from the roentgenogram 
that we were dealing with a neoplasm involving 
the spine, rib, and possibly the sacrum. As it 
was impossible to identify the lesion roentgeno- 
graphically, it was considered advisable to re- 
move a section of the rib for microscopic study. 
Accordingly, a section was resected subperioste- 
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Hammatory bone tissue. The cyst walls are 
bony and somewhat irregular, but small 
amounts of granulation tissue could be removed. 
Microscopic: The expanded portions of the ribs 
show cysts free of tissue. The walls are lined by 
thin fibrous tissue layer underneath which is 
newly formed fiber bone. The cysts are trabecu- 
lated and in the expanded portion of the rib 
the marrow adjacent to the cysts contains large 


Fic. 1. Destructive lesion in the body of the third lumbar vertebra involving the lateral arches. Note in- 
tact intervertebral joints and slight com pression of the sezment. 


ally by Dr. Kreitman. The specimen was exam- 
ined by Dr. Henry Jaffe who reported as fol- 
lows: 

Gross: Specimen consists of part of a rib 
measuring 6 cm. in length and about 1.5 cm. 
in width at its widest point. On making a sagit- 
tal section through the entire length of the rib 
it is found that the rib over a distance of about 
I cm. appears normal. The cortex is of normal 
thickness and compactness. From this point 
on the rib shows expansion with conversion 
of the marrow cavity into a more fibrous and 
spongy bone. On the ballooned-out area of the 
rib, multiple cystic spaces measuring as much 
as 1 cm. in diameter are seen. The cystic spaces 
are partitioned off by a thin wall of fine bony 
trabeculae. The cysts contain no fluid or in- 


collections of lymphocytes. No lymphoid folli- 
cles are seen. Within the collections of lympho- 
cytes, some polymorphonuclear leucocytes are 
also observed. The cortex adjacent to and in the 
vicinity of the cysts shows some enlargement 
of the vessel canals and some evidences of trans- 
formation with an irregular architecture. Diag- 
nostis: Simple multilocular cysts of the rib (Figs. 
3and 4). 

On the fourth day after operation, the pa- 
tient developed a profuse watery diarrhea 
which persisted for three days. Blood examina- 
tion at this time revealed a moderate leucocy- 
tosis. A diagnosis of acute enteritis was made 
and after proper medication, this acute situa- 
tion rapidly subsided. On November G; 1631, 
he was placed on a convex frame. Examination 
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one week later revealed a hard mass in the ab- 
domen at the level of the spinal lesion. This 
mass was somewhat globular, about the size of 
a walnut and non-sensitive. 





Fic. 2. Cystic trabeculated and expansile lesion in 
ninth rib right side. 


The situation at this time (Nov. 23, 1931) 
was as follows: The tumor of the rib had been 
proved a benign cyst of bone and the assump- 
tion was that the lesion of the vertebra was of 
identical nature. The patient’s general condi- 
tion was good, the fever had subsided, but the 
paresis was progressing and the pain becoming 
more intense. There appeared to be every clini- 
cal indication for surgical interference and it 
was thought that further collapse of the verte- 
bral column could be prevented by a decom- 
pression and fusion operation. At the same 
time, a specimen of the tumor could be removed 
to further establish the nature of the neoplasm. 
Accordingly, the patient was operated upon 
and Dr. Kreitman’s notes are as follows: A 6 in. 
midline incision was made over the spinous 
processes of the 12th dorsal to the 5th lumbar 
vertebrae. The spinous processes and laminae 
on the left side were exposed subperiosteally. 
As the intervertebral joint between the 2nd and 
3rd lumbar segments was exposed, it was found 
that there was granulation tissue between the 
two laminae. The laminae and spinous processes 
were then exposed; on the right side, this same 
granulation tissue was found in the same rela- 
tionship as on the left side. The laminae of the 
2nd and 3rd lumbar vertebrae were found to be 
mottled and appeared to be somewhat softer 
than those of the other vertebrae. The spinous 
processes of the 1st, 2nd, and 3rd lumbar verte- 
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brae’ were removed and the laminae on the 
right side of these same vertebrae were opened. 
It was found that when the spinal column 
was first opened at the level of the 3rd lumbar 
vertebra the cord did not pulsate, but as the 
column was opened above, the cord began to 
pulsate. The extradural anterior portion of 
the canal was inspected and nothing of note 
was found. The dura was opened and a probe in- 
serted above and below to make sure that there 
was no block farther above or below this point. 
The superior articular facet on the right side 
of the 4th lumbar vertebra was found to be soft 
and irregular. This was easily removed and with 
the finger it was explored laterally. As the 
finger was inserted laterally, there was a gush 
of a hemorrhagic, whitish, gelatinous fluid. With 
a curette, some of the bone in this area was re- 
moved. The bone chips that had been removed 
in performing the laminectomy on the right 
side were inserted over the laminae of the left 
side to bring about the spine fusion. 

The specimens were referred to the labora- 
tory for section and culture. The culture was 
reported sterile. The report of the section sub- 
mitted to the laboratory was as follows: 

Gross: Specimen consists of tissue removed 
from the spinous process and the laminae on 
the right side especially, and from a cystic 
structure that was opened into in one of the 








Fic. 3. Photograph of the gross specimen, natural 
size, showing part of the normal rib and also the 
expanded rib with cysts. 


bodies of the lumbar vertebra after the cord 
was pushed to the left. The soft tissues from the 
cystic cavity showed on smears, an absence of 
bacteria, and in the Wright and Gram stains 
the cells were very large and contained nuclei 
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that apparently occupied the whole cell. Some 
of this soft tissue was almost of the consistency 
of pus and this was cultured. The rest was 
marked No. 1. The soft tissue and spongy bone 
removed from the cavity were marked No. 2, 
and decalcified in nitric acid. The tissue from 
the lumbar and spinous processes which in the 
gross showed nothing was marked No. 3 and 
was also decalcified in nitric acid. Microscopic: 
Sections from the tissue marked No. 1 show 
numerous small vessels that are thickened. 
Between these vascular spaces there are collec- 
tions of deep-staining blue cells but also others 
in which the cells do not stain well. Sections 
from the tissue marked No. 2 show similar col- 
lections of dark-staining cells subchondrally 
with marked areas of resorption of the bone 
and intertrabecular scarring. Other sections 
show a very vascular and edematous marrow 
with marked resorption of the bony trabeculae. 
In this vascular, edematous marrow there are 
clumps of large blue-staining cells. The marrow 
shows some fibrous reaction with scarring. In 
the sections marked No. 3 some of the inter- 
trabecular spaces contain masses of cells, the 
cell borders of which are not very distinct. 
These cells have large nuclei that fill practically 
the entire cell. They are fairly compact and 
they become continuous with the adjacent 
fibrotic marrow. Other sections show fairly 





hic. 4. Photomicrograph of part of this rib showing 
the cortex and two cysts partitioned by a thin 
septum which is made up of fine trabeculae of 
bone. The bone marrow except where it is immedi- 
ately adjacent to the cyst appears normal in all 
respects (X15). 


diffuse tumor, but in other areas scarring is 
observed with clumps of leucocytes, in fact in 
some places resembling miliary abscesses. Diag- 
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nosis: Medullary sarcoma (so-called Ewing’s 
tumor) (Fig. 5). 
Re-examination, both gross and microscopic, 





Fi. 5. Shows some of the tumor between two 
trabeculae of bone from spine. The tumor cells 
are quite compact, blue-staining. The entire mass 
is rather solid (X 100). 


of the rib specimen failed to reveal any evi- 
dence of a lesion suggestive of sarcoma. While 
speculation is possible no evidence exists for be- 
lieving that the rib also had a sarcomatous focus 
which had undergone spontaneous resolution 
with the resultant cystic transformation which 
was observed on roentgen examination and is 
shown in Figure 3. 

Following the operation, there was a moder- 
ate rise in temperature, without, however, any 
discomfort. Patient stated that the right lower 
extremity had somewhat improved. However, 
his appetite failed and his anemia became pro- 
nounced. A transfusion of 500 c.c. of blood was 
done on December 4, 1931. I quote from the 
clinical notes by Dr. Kleinberg. “On December 
4, he had a transfusion of 500 c.c. of blood. Since 
that time, temperature has receded to normal; 
the pulse is now normal. He looks very much 
better and feels better. Patient states that 
numbness in the right lower limb is gradually 
disappearing. The knee jerks are not present. 
The ankle jerks are absent. There is no power 
in the right lower limb except for a little power 
in dorsiflexion of the foot and toes. He has also 
slight power in the sartorius and flexors of 
the knee. Left lower limb: He is able to flex it 
at the hip and knee. There is some power of 
extension in the quadriceps. There is very slight 
power of dorsiflexion of the foot. The wound of 
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the spinal operation is healing satisfactorily.” 

In view of the report from the pathological 
department, it was decided to treat the affected 
areas by means of a radium pack, and the treat- 
ment was administered in the following man- 
ner: On December 19, 1931, a 335 mg. pack was 
applied to the lumbar region posteriorly over 
the tumor. A total irradiation of 8,040 mg-hr. 
was administered over a field 8X10 em. at 
a focal skin distance of 6 cm. and filtered 
through 2 mm. of lead. On December 20, the 
same pack was administered anteriorly at the 
level of the lesion using the same factors and 
giving a total radiation of 6,365 mg-hr. On 
December 31, the lumbar area posteriorly was 
irradiated using the same factors for a total of 
8,040 mg-hr. 

On December 31, 1931, the abdominal masses 
were no longer palpable and there was a marked 
reduction of pain. Mobility of the spine had in- 
creased and the function of the left leg im- 
proved. The right lower extremity was unaf- 
fected. Four days later, motion in the left lower 
extremity was freer and there was some return 
in the power in the right lower extremity. His 
improvement was fairly rapid and the patient 
was accordingly discharged on January 6, 
1932, and advised to return for further observa- 
tion and, if necessary, irradiation. 


DISCUSSION 


In the roentgen diagnosis, the following 
conditions were considered: tuberculous 
caries with concomitant involvement of a 
rib; vertebral osteochondritis; fibrocystic 
disease and malignant tumor with metas- 
tasis to the rib. 

Tuberculous caries was excluded because 
there was no involvement of the inter- 
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vertebral joints and insufficient collapse of 
the vertebral segment considering the ex- 
tent of the destructive process. The de- 
struction appeared to involve the body 
proper rather than its articular surfaces. 
There was no paravertebral soft tissue 
thickening. The involvement in the rib 
was expansile in character rather than de- 
structive, as one would expect in tuber- 
culosis. 

Vertebral osteochondritis results in com- 
pression of the involved segment associ- 
ated with condensation of the cancellous 
structure, so that the body appears denser 
than normal. In the case cited the vertebra 
showed patchy necrosis. Considering the 
extent of the destructive lesion in the in- 
volved segment, there was no very striking 
compression of the body. We would still 
have to explain the nature of the lesion in 
the rib. 

Fibrocystic disease. The lesion in the rib 
was expansile in character, cystic in ap- 
pearance and showed slightly eburnated 
edges. The diagnosis of cystic bone disease 
would have been justified but would not 
have explained the nature of the lesion in 
the vertebra. The lesion in the vertebra was 
“moth-eaten” in character, not expansile 
and showed no trabeculations. 

While the two lesions were dissimilar 
roentgenologically, ıt appeared more logi- 
cal to assume that they were both unusual 
manifestations of one disease. The diag- 
nosis of a malignant tumor of the vertebra ` 
with metastasis to the rib was therefore 
made by exclusion. 
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THE INCIDENCE OF MALIGNANCY IN CHRONIC 
PREPYLORIC GASTRIC ULCERATIONS: 


By AUBREY O. HAMPTON, M.D. 


BOSTON, MASSACHUSETTS 


To purpose of this communication is 
to emphasize a relatively new factor 
in the differential diagnosis of chronic 
prepyloric gastric ulcerations. This factor 
pertains to the anatomical location of the 
lesion. Observations are reported which 
seem to indicate that chronic prepyloric 
gastric ulcerations should be considered 
and treated as malignant ulcers. The facts 
obtained from a study of the records of the 
Massachusetts General Hospital over a 
period of ten years and the results of three 
years of practical application of these find- 
ings are presented. No attempt will be 
made to evaluate other well-recognized 
diagnostic criteria; indeed, these criteria 
are intentionally omitted. 

The utilization of the site of a leston as 
an aid in the diagnosis of disease is a well- 
recognized procedure and is used in many 
departments of medical diagnosis. It 1s 
well recognized in dermatology that cer- 
tain diseases of the skin involve usually the 
flexor surfaces of the extremities while 
others involve most frequently the extensor 
surfaces. In pulmonary disease, it 1s a well- 
known and generally accepted dictum that 
all lesions above the third ribs in front are 
to be considered tuberculous until proved 
otherwise and that all lesions below the 
chird ribs in front should be considered 
non-tuberculous until proved otherwise. 
The occasional occurrence of a non-tuber- 
culous lesion above the third rib and the 
comparatively rare finding of a tuberculous 
lesion below the third rib in front does not 
invalidate but rather serves to strengthen 
the dictum. 

An example of the utilization of the loca- 
tion of a lesion as an aid in the diagnosis 
cf gastric disease was presented before this 
Society by Sproull® in his discussion of the 
cecurrence of benign ulcers on the greater 


curvature of the stomach. His conclusions 
were that any lesion situated on the greater 
curvature of the stomach would be safely 
diagnosed as neoplastic on the basis of loca- 
tion without regard to or consideration of 
other diagnostic factors. We have found 
that this method, namely, localization, 
may be used to determine the nature of 
prepyloric ulcerations. It is well known 
that the benign or malignant nature of 
some gastric ulcerations cannot be de- 
termined by gross examination. 

The exact location of benign chronic 
gastric ulcerations has not received suff- 
cient attention if one is to Judge from the 
statements made in the many medical text- 
books and periodicals. Many authorities 
believe that these ulcers occur most com- 
monly in the lower third of the stomach. 
The “gastric pathway” and “the ulcer- 
bearing area of the stomach” are uncon- 
vincingly discussed. However, a few pa- 
thologists and roentgenologists have stud- 
ied this subject carefully and have at- 
tempted to localize the areas within the 
stomach in which benign ulcer or carcinoma 
are more likely to be found. 

In 1925, Orator, working with material 
tempted to correlate the sites of occur- 
rence of chronic gastric ulcerations with 
their tendency to undergo malignant de- 
generation. He also discussed the relation 
of diffuse and localized chronic gastritis 
to the malignant degeneration of gastric 
ulcers. His work is of great value both for 
the completeness of his study and the ac- 
curacy of his observations. He is quoted by 
Haudek,’? Camp,' and others. His material 
consisted of 330 stomach specimens show- 
ing ulcerations which were studied grossly 
as to location; and histological studies were 
also done to determine the presence of 


* Bead at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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malignant degeneration. A part of his work 
is tabulated by us in Table 1. 

It is not the purpose of this presentation 
to decide whether or not benign gastric 





& E l ag a 
| | 
/ 
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Fic. 1. The distal egg-shaped portion of this diagram- 
matic sketch of the stomach represents the prepy- 


loric area as defined. The Aa valve is not in- 
cluded in the prepvloric area. The dotted lines 
represent the lumen of the stomach as the peri- 
staltic waves ‘‘canalize”’ it. The length of the-lesser 
curvature side of the prepyloric area is taken to be 
one inch. 

at- 


ulcers become malignant. Particular 


tention is directed to the percentage of 


prepyloric ulcerations which Orator mter- 
prets as having undergone malignant 
changes. If we have translated his state- 
ments correctly, he has classed the group 
of 16 Gucstonable e ulcerations chiefly 
within the prepyloric area. He definitely 
states that the 11 prepvloric ulcerations 
which had apparently degenerated into 
malignancy would be increased in number 
if he had included the questionable group. 
Itis apparent, therefore, that Orator found 


Taste I 


GASTRIC ULCERATIONS (ORATOR) 
Media lesser curvature...... 300 
Prepyloric. agaaa. 30 


Malignant Degeneration 
per cent 


Media lesser curvature... .. 6 2 
PEC V IOC ct hate? occ e's. hk | 11 30 
Questionable... Beta d ates i 30+ 
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benign ulcers in the prepyloric area in6 
per cent or less of the total cases studied, 

Haudek, reviewing his experience of 
many years in the roentgen diagnosis of 
gastric lesions, recognized the difficulties 
experienced i In distinguishing between be- 
nign and malignant lesions in the prepy- 
me region. He states: 


“The prepyloric segment is the most frequent 

site of carcinoma--about 8o per cent of carcino- 
mata start here. Ulcers are certainly least com- 
monly found here--occurring in about the pro- 
portion of 1 to 10 as compared with ulcers of 
the pars media. But the relatively small num- 
ber of ulcers which occur in this region have 
three peculiarities which complicate the differ- 
ential diagnosis: (1) They show ‘niches’ less 
frequently than in other situations. (2} These 
ulcers are associated with more marked sub- 
mucous oedema, with an increased tendency to 
spasm of the gastric musculature, and a more 
consider able degree of mucous anne "ane swell- 
ing. As a result the lumen of the pyloric part 
of the stomach is quite often narrowed, giving 
appearances similar to carcinoma.’ " A case is 
here quoted. He continues: “My own experi- 
ence agrees with the facts established by Orator 
on material from the Eiselsberg Clinic that 
about one-third of prepyloric ulcers undergo 
cancerous degeneration, but only 3 per cent of 
ulcers of the pars mec lia, and hardly ever a duo- 
denal ulcer. The difficult differential diagnosis 
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Fic. 2. The shaded portions of this diagram illustrate 
the usual site of occurrence of chronic benign 
ulcers. Note that the prepyloric area, greater 
curvature, and cardiac end are left blank. s 


Wot. XXX, No. 4 


and the tendency to malignant degeneration are 
sound reasons for recommending operation in 
orepyloric ulcer.” (The italics are ours.) 


Lehmann? examined the stomach and 
duodenum in a series of 1000 necropsies 
for signs of active or healed ulcers. He 
based his findings on both the gross and 
histological evidence. Ulcers or the scars 
of ulcers were found in 202 cases; in the 
stomach the relation of scars to active ul- 
cers was as 9 to 1, the number of active 
ulcers increasing as the pylorus was ap- 
proached. By far the greater number of 
scars were located toward the cardiac end 
of the stomach. He did not state definitely 
the number of ulcers or scars in the prepy- 
loric area; instead, he used such terms as 
“near the pylorus” and “away from the 
pylorus.” It is interesting to note that one 
of his illustrative sketches contains markers 
indicating that only two healed ulcers were 
in the prepyloric area. 

Camp, in a summary of the facts con- 
cerning prepyloric ulcer obtained from the 
literature and from the material at the 
Mayo Clinic, states that itis apparent that 
the roentgenologic simulants of the lesion 
are numerous and far more common than 
prepyloric ulcer itself. He advised with- 
holding a diagnosis unless an ulcer niche 
can be demonstrated without question. 

Stone and Ruggles’ have noted the fre- 
quency with which prepyloric lesions are 
found to be malignant. They report one 
case of proved benign prepyloric ulcer. 

Dresser? quotes Lehmann and refers to 
the frequency with which benign ulcer oc- 
curs on the lesser curvature of the stom- 
ach. 

We deem it necessary at this point to 
define the term “chronic prepyloric ulcer- 
ations” as used in our study of the subject. 
[t is desired that “chronic” be not ignored 
but interpreted literally and perhaps it 
would be better if “indurated” were added. 
The prepyloric area is here sharply limited 
to that portion of the stomach just prox- 
imal to the pyloric valve which is one inch 
in Igngth. No part of the pyloric valve is 
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included in the prepyloric area. Aside from 
actual measurement, this portion of the 
stomach may be identified during roent- 
genoscopy by its canalization at the height 
of peristaltic activity. In some of the lower 
animals this portion of the stomach is 
grossly demarcated; for example, an abrupt 
change in both the gross and histological 





Kic. 3. The roentgen diagnosis was duodenal and 
gastric ulcer. The position of the gastric ulcer 
niche was recorded by the roentgenologist as being 
“at the upper margin of the deformed prepyloric 
area,” but the pathologist placed the lesion within 
one inch of the pyloric valve. 


structure is noted in the rat’s stomach Just 
above the pylorus. Often, in the freshly re- 
moved human stomach, a definite transi- 
tion is noted in the mucosa at the beginning 
of this prepyloric area. In view of the fact 
that it is seldom possible to study the 
mucosa of the stomach as it exists in the 
living, one may perhaps justly doubt the 
existence of accurate knowledge of the 
mucosa of the living human stomach. Cer- 
tainly, the prepyloric area presents definite 
differences in physiological activity and 
response to disease when compared with 
the remainder of the stomach, and it is 
this inherent peculiarity which limits nearly 
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all diagnostic procedures directed to it 
(Figs. 1 and 2). 

To determine as nearly as possible the 
exact locations of chronic gastric ulcers, it 
was considered best to select those records 
which contained roentgen, surgical, and 
pathological reports. Even though a period 
of ten years was covered, only a relatively 





CANCER ULCER 


Fic. 4. In the diagram marked “ulcer,” the site of 
the 128 proved benign gastric ulcers is indieated. 
In the opposite diagram, marked “‘cancer,’ the 
position of 121 carcinomata as localized and diag- 
nosed by the roentgen examination alone is 1l- 
lustrated. Particular attention should be paid to 
the fact that most of the benign ulcers were placed 
in the middle third along the lesser curvature and 
posterior wall, whereas most of the carcinamata 
were found in the distal end of the stomach. The 
proportion of carcinomata as diagnosed by roent- 
gen examination alone to proved prepyloric ulcers 
is considerably above the 12 to 1 ratio already 
stated. 


small number of complete records were ob- 
tained due to the fact that most gastric 
ulcers are treated medically at the Mas- 
sachusetts General Hospital. To locate the 
ulcers accurately, the center of each ulcer 
was taken as its site of origin; for example, 
an ulcer 6 cm. in diameter occupying the 
prepyloric area was localized at a point 3 
cm. above the pyloric valve and was not 
classified as a prepyloric ulcer. All ulcers 
extending well into the pyloric valve were 
considered to be pyloric valve or duodenal 
ulcers since the anatomical landmarks were 
usually obscured. There is no doubt that 
some of the ulcers reported in the pyloric 
valve originated in the duodenum or else- 
where in the stomach and these we con- 
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sider to be the greatest sources of error. 
With the above governing factors and 
the roentgen, surgical, and pathological 
reports taken into account, the following 
tabulation was prepared (Table 11): 


TABLE I] 
LOCATION OF ULCER OF STOMACH (ROENTGEN, SURGI- 
CAL AND PATHOLOGIC) 


Per Cent 





Number 








Location (?) 9 -= 0 
PVIONUS. 4.4.2 rotada 28 21.9 
Near pylorus......... 6 4.7 
PREPYVIOFIC. « «dan ed 2 1.6 
MBCA os ca-binc ea 64 eed 03 64.8 
(i) rer 128 100 





Nine of the ulcers could not be definitely 
localized due to destruction of the anatom- 
ical landmarks. The pyloric valve was 
thought to be the seat of ulcer in 28 1n- 
stances. The most definite statement made 
in the record either by the surgeon, roent- 
genologist, or pathologist, was “near the 
pylorus” in 6 cases. In many records the 
term “near the pylorus” proved to be en- 
tirely misleading, for ulcers so localized by 
one examiner proved to be variously located 
from the middle third of the stomach to 
the duodenum by the other two examiners. 
[t is surprising that only 2, or 1.6 per cent, 
of the ulcers were found to be definitely 





Fic. ç. Pathological report—ulceration 1.5 cm. in 
diameter which on histological examination showed 
with metastases to 


adenocarcinoma regional 


lymph nodes. ‘ 


Vote AAs NOs A 


within the prepyloric area. As the above 
tabulation was prepared before any of the 
literature was reviewed, it is interesting to 
compare our findings with those of Orator. 
If we add the “near pylorus” and “‘pre- 
pyloric” percentages in our table, the sum 
(6.3 per cent) corresponds closely with the 
percentage of benign prepyloric ulcers 
found by Orator (6 per cent). It is probable 
that he included more than the distal one 
inch of the stomach in the prepyloric area. 
Our records show that neither of the two 
prepyloric ulcers tabulated above could be 
so localized by the roentgen examination 
alone. Indeed, the roentgen diagnosis of 
chronic benign prepyloric gastric ulcer 
as defined by us was not confirmed by 
pathological examination in a single in- 
stance (Fig. 3). 

It was thought advisable to establish 
the relative proportion of carcinoma and 
ulcer occurring in various portions of the 
stomach, and to do this it was found neces- 
sary to rely on the roentgen diagnosis alone 
since not enough complete gastrectomies 
were performed. The tabulation below is 





Fic. 6. Pathological report—superficial ulcer 2 cm. 
from pylorus, 1 cm. in diameter, also small shallow 
ulcer 1.5 X1.2 cm. in pyloric ring. Both ulcers 
show histological appearance indicating slowly 
gr8wing scirrhous carcinoma. 
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composed of material obtained from the 
Roentgen Department in the years 1928 
and 1929. Several of the patients diagnosed 
as having ulcers were re-entries but nearly 
all of the patients thought to have car- 








Fic. 7. Pathological report—3 cm. ulcer in contact 
with the pyloric valve which on histological ex- 
amination showed adenocarcinoma. 


cinomata were examined only once (Table 
III). 

The importance of comparing the loca- 
tion of benign and malignant lesions of the 
stomach is apparent. In practically an 
equal number of roentgen examinations of 


TABLE II] 
ULCER AND CARCINOMA; 
DIAGNOSIS (1928 AND 1929)* 


LOCATION OF ROENTGEN 





Ulcer Carcinoma 
Pyloric end (pylorus)... ... 39 75 
(prepyloric).... 6 
Madii oredan n 8O 17 
oe rset a i 3(?) | 21 
DOTS ea ks CAS BAW RO o | 8 
Total.......... 128 rey 


* Relative proportion of prepy oric ulcer to carcinoma ap 
proximately I to 12. 
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the stomach, it was thought that there 
were 6 ulcers and 75 carcinomata involving 
the prepyloric area. Thus the relative pro- 
portion of benign prepyloric ulcers to car- 
cinomata in this same area of the stomach 
is as 1 to 12, 1e., in a given case where 
definite pathology is localized to the pre- 
pyloric area the chances of the lesion being 
carcinoma are twelve times as great as are 
the probabilities of its being a benign ulcer. 
Of course, when one considers the sources 
of error in the roentgen diagnosis of prepy- 
loric ulcer, the 12 to 1 ratio becomes much 
greater (Fig. 4). 

In view of the above findings, it was 
thought advisable to follow up those pa- 
tients who had had only posterior gastro- 
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enterostomies without any other operative 
procedure for the treatment of what was 
thought to be benign chronic prepyloric 
ulcerations. It was possible to obtain fairly 
complete records of 8 such patients. All of 
these patients returned to the hospital 
within an average period of two years, pre- 
senting unmistakable evidence of advanced 
carcinoma of the stomach (Table tv). 
During the last three v ears, it has been 
possible to test the accuracy of the statis- 
tical data and theoretical considerations 
above presented. Although we had the co- 
operation of the surgeons, pathologists, and 
roentgenologists of the Massachusetts Gen- 
eral Hospital, not a single instance of 
chronic benign prepyloric ulcer, as we have 


Taste IV 


THE ROENTGEN, OPERATIVE AND FOLLOW-U P DIAGNOSIS IN EIGHT SELECTED CASES OF PREPYLORIC ULCER 


Hospital | 5 





Operative Findings 


Final Diagnosis 


262864 


481562 


nee ulcer at the prepy- 
lorus (7); malignancy 


Obstruction at the outlet: 
probably malignant 


Obstruction at the outlet of | 


the stomach 


Obstruction at the pylorus 


Obstruction at the pylorus, | 


Gastric 
curvature 3 em. above the py- 
: lorus (1927) 


| Ulcer on the 
torus 


ulcer on the lesser 


gastric side of py- 
(1925) 


Thickening exactly at pylorus 
with ulcer above it (1925) 


Indurated lesion near the py- 


Tumor involving the pyloric 


end (1929), adenocarcinoma, 
removed; operative and patho- 
logic diagnosis 
Operative findings, car- 
cinoma, inoperable 


1929: 


Roentgen and clinical findings, 
obvious carcinoma; patient died 
in January, 1927 


Lesion on the lesser curvature No operation; definite carci- 
~ which ended abruptly at the noma; roentgen and clinical 
pylorus; old callus ulcer (1924) findings 


Carcinoma lower third, 1923; 


-probably ulcer | lorus (1922) adenocarcinoma; operative and 
| pathologic findings 

461562 | Ulcer near the pylorus | Benign ulcer (1926) | Mass head of pancreas and 
| | large ulcer just above pylorus; 
| 5, ieee 3 
| malignant condition seemed 
| | certain (1927); operation 
: | 

25 30g1 | Obstruction at the pylorus, Ulcer above the pylorus (192!) | Enlarged liver, jaundice; roent- 
| probably ulcer | gen diagnosis: carcinoma of the 
T “ ae ao 
: | stomach (1922) 


None 


| Gastric ulcer (1920) 


cect ANAS ANAA 4: EEA ae PRA an ee AREAS DAAA go A titans AAAA a a ae ARAM AAAA 


|” ma arge 


Palpable mass, obvious carcino- 
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defined it, has been discovered.* In contrast 
with this, 13 malignant prepyloric ulcera- 
tions were resected which were 3 cm. or less 
in diameter. A large percentage of these 
ulcerations were thought to be benign by 
the surgeons and pathologists from a study 
of their gross pathology. Examination by 
routine frozen sections was not found de- 
pendable for accurate diagnosis nor was It 
possible to arrive at a correct histologic 
diagnosis by the study of a single parathn 
section. It was found necessary and it has 
become our custom to require several 
paraffin sections from various portions of 
these prepyloric ulcerations before the 
histological diagnosis is accepted (Figs. 5, 
6,7 and 8). 


* Since this paper was read, 2 benign prepyloric ulcers and § 
prepyloric malignant ulcerations (3 cm. and less in diameter) 
have been discovered. One of the patients presenting a benign 
prepyloric ulcer had a positive Wassermann and the ulcer was 
on or very near the greater curvature. 





lig. 8. Pathological report—ulcerating lesion 2.3 cm. 
in diameter extending into pylorus. Lesion is 
slightly firm and margins raised about 4 mm. 
Microscopic diagnosis—adenocarcinoma with me- 
tastases to regional lymph nodes. 
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FURTHER ROENTGEN-RAY STUDIES ON CARCINOMA 
OF THE STOMACH* 


By MAURECE FELDMAN, M.D. 


Assistant Professor of Gastro-enterology, University of Maryland 


BALTIMORE, MARYLAND 





Į . A previous communication preserted 
before the Radiological Society of Nerth 
America in 1929, | demonstrated the 
possibility of recognizing early gastric 
lesions by means of the roentgen ray and 
called attention to the importance of the 
indirect or secondary roentgen signs ob- 
tained in gastric disease. When gastric 
lesions are visualized, especially the ul- 
cerative or carcinomatous types, the roent- 
gen examination usually reveals a char- 
acteristic filling defect. On the other hand, 
when a filling defect cannot be demon- 
strated the diagnosis becomes more ff- 
cult and uncertain. This is especially true 
in that type of case representing the early 
stages of the disease in which there is out 
slight induration in the gastric wall. I: is 
impossible at this stage to visualize the 
ulcer crater or the small early neoplasm. 
Inasmuch as nearly all early lesions of the 
stomach present only an infiltration or 
induration, any sign that will point to 
these changes before the filling defect has 
become fully developed is most important. 
An attempt will be made to demonstrate 
that this can be accomplished in many 
instances. The importance of the indirect 
or secondary roentgen signs in the diagnosis 
has hardly been sufficiently emphasized 
and moreover too little attention has been 
means of establishing an early diagnosis 
at that period, before a filling defect can 
be detected. It is to these signs that we 
desire to direct attention. The gastric 
lesions in which the characteristic filling 
defects are noted are therefore not cən- 
sidered in this discussion. 

* From the Gastro-enterological Clinic of the Department 
of Medicine, University of Maryland, Baltimore. 
t Feldman, M. Eariy recognition of gastric ulcer and cerci- 


roma as revealed by roentgen-ray studies. Radiology, 1030 15, 
4497459. 


Reference to the literature on this sub- 
ject reveals but few communications re- 
garding the early roentgen signs of organic 
disease of the stomach. While mention is 
unquestionably called to the indirect 
signs, but slight significance has been at- 
tached to these findings. Positive indirect 
roentgen signs very frequently occur in 
many instances before the gastric defect 
is observed. These secondary signs, when 
constant, must be considered abnormal 
and strongly suggest the presence of a 
gastric lesion. They are repeatedly over- 
looked by the roentgenologist and their 
significance is often not fully recognized 
until later, when subsequent investigation 
discloses a definite lesion. It is then not 
unusual to observe that when the films are 
again compared, the site of the lesion on the 
films in the earlier examination is readily 
detected. The importance of frequent 
roentgen examinations in all instances in 
which clinica! evidence of gastric disease 
is revealed must be repeatedly emphasized, 
especially when positive roentgen signs 
are absent. 

My attention has been directed to this 
study by the observation of a group of 
cases presenting definite clinical and labo- 
ratory findings indicative of gastric disease, 
without, however, presenting a character- 
istic filling defect in the roentgen examina- 
tion. In reviewing a large series of such 
cases | was especially impressed with the 
fact that a marked discrepancy existed 
between the clinical and roentgen findings. 
From a personal experience with the 
roentgenological changes observed in this 
group of cases, | am convinced that it is 
quite possible in many instances to dis- 
tinguish these early indirect findings which 
have heretofore often passed unnoticed. 
The early recognition of these changes 1s 
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aighly important in view of the fact that 
they may present the first intimation as to 
the true nature of the disease. 

The material selected for this study com- 
prises a group of g cases of carcinoma of the 
stomach, which are presented to point out 
the importance which must be attached to 
the indirect roentgen signs in the diagnosis 
of this condition. It is therefore the purpose 
of this communication to discuss briefly 
this group of cases which presented roent- 
gen changes other than the characteristic 
projecting or displacing defects commonly 
observed in carcinoma. The diagnosis of 
carcinoma of the stomach was definitely 
established in each instance. 


Carcinoma of the Stomach 
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The roentgenological appearance of the 
configuration of the stomach presents a 
picture which varies greatly, depending 
upon the extent of the lesion. These 
changes may at times be so slight that it is 
dificult to detect a departure from the 
normal. On the other hand, the entire 
stomach may be involved producing roent- 
gen changes which disclose the presence of 
an extensive lesion. In this study it was 
determined, in order to accurately ap- 
praise the value of the roentgen signs and 
properly classify each case, to divide them 
into two groups. First, the ulcer group and, 
secondly, the carcinomatous group. Some 
of our cases could not be classified into 


Tas er. Case r. Table illustrating the detailed blood examinations. 
(F rom the records of the Johns Hopkins ee ) 
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either group and had to be placed in an 
undetermined class. The majority, how- 
ever, could be definitely placed in either 


the ulcer or cancer classification. 
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serial roentgenograms is essential for the 
determination of early roentgen gastric 
changes. These present the only means 
of pointing out the slight changes in the 












Cuarrt. Case r. Illustrates the relation of the red blood corpuscles, white blood corpuscles and hemoglobin. 
(From the records of the Johns Hopkins Hospital.) 


In the routine gastrointestinal roentgen 
study of the stomach a thorough roentgeno- 
scopic examination is required. It is of 
interest to note that in this examination 
the change in the gastric configuration at 
times may not become apparent to the ob- 
server and no intimation as to the true 
nature of the pathologic condition ts pre- 
sented. The roentgenoscopic examination 
reveals in most instances a normal picture 
of the stomach. This examination alone, 
however, should not be relied upon with- 
out the usual series of films. A group of 


contour of the curvatures of the stomach. 
In order to establish with some certainty the 
diagnosis of a gastric lesion, these changes 
must be constant. 

The most striking features of the indirect 
roentgen findings are the disturbance in 
the peristalsis, alteration in the shape and 
size, and rapid emptying of the stomach. 
The presence of some alteration in peristal- 
sis, producing disorganization in the regu- 
lar passage of the waves is probably the 
earliest possible change encountered in 
gastric disease involving the wall of the 
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stomach. As the condition progresses, 
the size of the stomach gradually becomes 
smaller and apparently shorter. These 
changes are best illustrated by means of 
serial roentgenography. Tracings of the 
stomach may be made, superimposing one 
film upon another in order to indicate 
craphically the variations in the peristaltic 
waves. In carcinoma it will be noted that 
the alteration in the peristaltic movements 
is so marked as to involve a considerable 
vortion of the stomach. In the later stages 
-he entire stomach may become affected 





Case I. 
tremely small stomach, with a fixed area on the 
lesser curvature. 


Fic. 1. Roentgenogram showing an ex- 


without, however, revealing the typical 
irregular displacing filling defect character- 
istic of this condition. 

The early changes are principally due to 
the infiltration and induration, in addition 
to the surrounding associated inflamma- 
tory reaction. 

The stomach becomes fixed in appear- 
ance, presents a stereotyped form, usually 
involves both curvatures, though in a few 
instances only a small fixed area may be 
observed. When both curvatures are af- 
fected, the stomach appears greatly short- 
ened, is small in size and is situated high 
under the left diaphragm. The emptying 
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time is markedly accelerated. The sphinc- 
teric equilibrium of the pylorus is also 
usually involved exhibiting a distinct pa- 


Hig. 2. Case 1. A tracing from one of the roentgeno- 
grams. 


tency. At this period there may not be 
any break in the regularity of the contour 
of the curvatures and no classical filling 
defect characteristic of carcinoma can be 
demonstrated. A palpable mass cannot be 
detected at this age. As the condition 
progresses, however, after a varying period 
of time, a further roentgen investigation 
may reveal a filling defect. When the cardia 
of the stomach is involved, esophageal in- 
vasion usually ensues. This had occurred 
in several instances in the late stage of our 
cases. 

The changes in peristalsis, motility, 
contour, size and shape of the stomach do 
not, however, indicate the presence of 





Hic. 3. Case 1. Tracings from a series of roentgeno- 
grams superimposed, illustrating a persistent fixed 
area on the lesser curvature. 
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carcinoma in all instances. These findings, 
moreover, point to a definite gastric lesion, 
the true nature of which cannot always be 
definitely determined. The foregoing gas- 
tric changes are all well recognized find- 
ings and no attempt is here made to in- 
dicate that they be regarded as new, but 
they are merely emphasized as important 
early changes which may lead to an early 
diagnosis. 





Fic. 4. Case 11. Shows a small stomach with a per- 
sistent fixed area on the lesser curvature. 


The following 6 cases are described waich 
illustrate the diagnostic features of the 
roentgen changes observed in this group. 
Three additional cases have already been 
recorded. 


Case 1. Mrs. J.K., aged fifty-two, complained 
of pains in her stomach, vomiting, pressure in 
epigastrium, weakness and lump in throat. Her 
stomach symptoms began five years ago. at 
which time she had two attacks of severe pain 
in the right upper quadrant, associated with 
fever, jaundice and nausea. These attacks were 
relieved by a gallbladder operation, The gall- 
bladder was found to be filled with stones. The 
appendix was also removed. Since then she had 
been free of abdominal symptoms until about 
one year ago when she began to complain of 
vague abdominal pains, coming on about ten 
to thirty minutes after eating, which were re- 


lieved by taking soda. She has had a number of 


these attacks during the year and each time 
they became more severe. Pains, anorexia and 
loss of weight became prominent symptoms. 
She entered the Johns Hopkins Hospital ‘or 
observation, where a complete study was made. 

On physical examination the patient was 
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found to be acutely ill. The abdomen was 
slightly distended, liver edge palpable, spleen 
not palpable. No mass could be detected. Local- 
ized tenderness was elicited in the epigastrium. 
The roentgen examination (Figs. 1, 2 and 3) 
revealed an unusually small stomach, z 
emptied rapidly. Both curvatures how ed ; 
fixed, stereotyped appearance; the rentala 
was markedly diminished. No visible filling de- 
fect was observed. The duodenal bulb filled 
well. The roentgen changes in the stomach sug- 
gested an indurative lesion, probably malig- 
nant. The chest and long bones were negative. 
The interesting feature of this case is the blood 
picture. The blood revealed a reduction in 
erythrocytes, a reduction in hemoglobin, a pro- 
gressive decrease in leucocytes a remarkably 
high percentage of myeloblasts in the dif 
ferential count and a reduction in the platelet 
count. These blood changes are characteristic 
of a myelophthisic anemia and suggests a 
metastasis into the bone marrow. Clinically it 
was thought that this was a case of myeloge- 
nous leucemia. This pseudoleucemic blood reac- 
tion is not an uncommon observation in ter- 
minal carcinoma. Wassermann reaction was 
negative. Throat cultures and smears were 
negative. Gastric analysis revealed an absence 
of free hydrochloric acid and a total acidity of 
6; no lactic acid; blood negative. The stools 
were watery and revealed occult blood. No 
autopsy was obtained in this case. The diag- 
nosis was made from the roentgenological pic- 
ture of an indurative lesion in addition to the 
absence of hydrochloric acid and the typical 
blood picture of a terminal metastatic carci- 
noma. 

Case ul. Mr. M. L., aged fifty-six, has had 
stomach trouble for thirty years. Three years 
ago he developed gastric pains, coming on 
about three hours after eating, which were re- 
lieved by food and soda. His appetite then was 
good, but he complained also of considerable 
distention. These symptoms disappeared under 
treatment. One year later his digestive symp- 
toms returned. At this time a roentgen exami- 
nation (Fig. 4) of the gastrointestinal tract was 
made and revealed a small fixed area on the 
lesser curvature of the stomach; no filling de- 
fect could be detected; the pylorus was regular; 
the duodenal bulb was normal; the colon was 
also normal. A roentgen diagnosis of a gastric 
lesion was made. The fixed area being small in 
size, occupying the usual site of an ulcer, sug- 
gested the possibility of a benign lesion anù the 
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patient was therefore placed upon an ulcer 
regimen following which all gastric symptoms 
disappeared. 

Seven months later, he again developed 
stomach symptoms, and upon re-examination 
the roentgen ray revealed a large irregular an- 
nular carcinoma of the pylorus with a large 
eighteen hour gastric retention (Fig. 5). A frac- 
tional analysis made of the gastric contents re- 
vealed an absence of free hydrochloric acid and 
a total acidity ranging from 6 per cent on a 
fasting stomach up to 15 per cent after twenty 
minutes. No lactic acid was obtained; no oc- 
cult or free blood was detected. Stools revealed 
-wo-plus occult blood. At operation a large 
carcinomatous tumor was found with metas- 
-asis involving the omentum, peritoneum and 
iver. 

Case 11. Mr. A.E.L., aged fifty-four, com- 
dlained for six months of pains in lower chest 


ind poor appetite. A roentgen investigation of 


the digestive tract revealed a normal function- 
ng gallbladder. The stomach showed a con- 
stant fixed area on the greater curvature. The 
pylorus was normal; duodenal bulb regular; 
colon normal. The changes in the stomach sug- 
zested a gastric lesion, but at this time this 
zase could not be classified roentgenologically 
as either malignant or benign. Gastric analysis 
revealed a free hydrochloric acid of 26 and a 
total acidity of 50. He was placed on the usual 
ulcer treatment and the symptoms disappeared. 

Fight months later the condition returned, 





Fic. 5. Case 11. A roentgenogram seven months later, 
showing a large annular carcinomatous filling de- 
fectat the pylorus, the lesion extending up into 
the’ antrum. 
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with an additional symptom of loss of weight. 
At this time a re-examination (Fig. 6) showed 
a small stomach, located high under the left 
diaphragm; it emptied rapidly; the curvatures 





Shows a 


Fic. 6. Case 111. carcinomatous irregularity 
in cardia of the stomach. Roentgenograms made 
eight months previously revealed a small fixed 
area on greater curvature suggestive of a gastric 


lesion. 


showed a stereotyped or fixed appearance. The 
cardia of the stomach was narrowed and ir- 
regular; pylorus and duodenal bulb were regu- 
lar; colon normal. A roentgen diagnosis of 
gastric carcinoma was made and at operation 
a large carcinomatous tumor was found. The 
gastric analysis at this time showed a free 
hydrochloric acid of 18 and a total acidity of 
34. These high acid findings are not an unusual 
observation, especially in the early stages of 
carcinoma of the cardia of the stomach. 

Case iv. Mr. H.S.K., aged fifty-nine, com- 
plained of stomach trouble for seven months 
with abdominal pains, having no relation to 
food; poor appetite; slight difficulty in swallow- 
ing and slight loss of weight. A gastrointestinal 
roentgen investigation (Fig. 7) revealed a small, 
rapidly emptying stomach. A small fixed area 
was observed on the lesser curvature, but no 
typical filling defect of an organic lesion could 
be detected. The pylorus was regular; duodenal 
bulb normal; second portion of the duodenum 
was markedly dilated as a result of adhesions. 
A diagnosis of gastric lesion of undetermined 
nature was made. A test meal showed an ab- 
sence of free hydrochloric acid and a total acid- 
ity of 21. His symptoms became progressively 
worse and about six months later an exploratory 
operation revealed a carcinoma of the stomach. 
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7. Case 1v. Shows a small stomach with fixed 
curvatures; empties rapidly. No demonstrable 
filling defect observed. Case proved to be a car- 
cinoma. 


FIG. 


Case v. Mrs. C. J., aged forty, compained of 
indigestion for two years. Recently she began 
to lose weight, with abdominal distention, poor 
appetite, constipation and belching. She has 
had no pain and no vomiting. The gastric con- 
tents at this time revealed an absence of free 
hydrochloric acid and a total acidity of 18. 
A roentgen examination of the gastrointestinal 
tract showed an unusually small stomach, which 
emptied rapidly; the cardia appeared some- 
what narrowed, but no typical defect could be 
detected (Fig. 8). The lesser curvature showed 
a fixed area suggesting a gastric lesion of the 





Fic. 8. Case v. Showed a smail, rapidly emptying 
stomach, with narrowing of the cardia. Proved to 
be a carcinoma. 


VEaurice Feldman 


OCTOBER, 1933 


malignant type. At operation a carcinoma of 
the stomach was found. 

Case vi. Mr. T. D., aged forty-two, com- 
plained of recent pains in the epigastrium with 
no relation to food; poor appetite; a gnawing 
sensation in stomach, and constipation. A roent- 
gen examination (Fig. 9) made at this time re- 
vealed a small stomach which emptied rapidly. 
The stomach had a fixed, stereotyped appear- 
ance, with definite lack of peristaltic move- 
ments. No definite filling defect was observed. 
The lesser curvature, however, showed a small 
straight line effect; the pylorus was found to 
be patent and regular; the duodenal bulb ap- 
peared moderately dilated; the second portion 
of the duodenum also revealed a slight dilata- 
tion. The roentgen changes in the stomach sug- 





Fic. g. Case vi. Showed a small rapidly emptying 
stomach, with a fixed area on lesser curvature. No 
demonstrable filling defect ıs observed. Proved to 
be a clinical case of carcinoma of the stomach. 


gested a malignant condition without the usual 
characteristic filling defect. The patient died 
of a general carcinomatosis. 


This group of cases was followed for 
many months and had been re-examined 
on repeated occasions. The diagnosis of 
carcinoma in the entire group was verified 
by either operative or clinical-roentgeno- 
logical procedures. Six cases came to oper- 
ation. The remaining three presented a defi- 
nite clinical and roentgenological picture 
of carcinoma of the stomach with later de- 
velopment of palpable masses. The entire 
group of g cases died of a malignant con- 
dition. ` 
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CONCLUSIONS 

An attempt is made to present the early 
roentgen findings in a group of cases in 
which the diagnosis of carcinoma of the 
stomach had been definitely established. 
These cases presented no demonstrable 
roentgen filling defect characteristic of 
carcinoma. The importance of the indirect 
or secondary roentgen signs, viz., changes 
in peristalsis, motility, contour and size 
ef the stomach and their effect on the 
curvatures as revealed by means of serial 
roentgenography are stressed as early 
roentgen signs of gastric pathology. It is 
also pointed out that changes in the early 
stage of gastric disease may not be revealed 
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by the roentgenoscopic examination and 
that on this account serial roentgenography 
with careful study of the peristaltic waves 
along the curvatures 1s essential. In order 
to definitely establish the diagnosis, re- 
peated roentgen okay are often 
of the greatest value. A diagnosis of a 
gastric lesion is therefore at times possible 
many months preceding the visualization 
of a filling defect. From a study of this 
group of cases. | am thoroughly convinced 
that these roentgen signs, no matter how 
slight they may be, emphasize anew the 
increasing importance they command as a 
means of arriving at an early diagnosis of 
gastric carcinoma. 
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THE ROENTGENOLOGIC IDENTIFICATION OF COM- 
MONLY ENCOUNTERED CHRONIC ULCERATIVE 
DISEASES OF THE COLON* 


By HARRY M. WEBER, M.D. 
Section on Roentgenology, The Mayo Clinic 
ROCHESTER, MINNESOTA 


| THE north temperate zone three types 
of chronic, nonmalignant ulcerative dis- 
ease of the colon are ordinarily encoun- 
tered: diplostreptococcic, tuberculous and 
amebic. If other types occur they are rare, 
or their nature is not readily determined, 
so that for practical purposes they do not 
come under consideration betore these 
three more prevalent types are definitely ex- 
cluded in the diagnosis. It 1s often possible, 
from a carefully made clinical appraisal, 
not only to recognize the presence of one 
of these diseases, but to point to its proba- 
ble etiology. But for a precise and conclu- 
sive diagnosis, the physician must resort 
to the objective data made available to 
him by one, not infrequently by all, of the 
three key diagnostic procedures essential 
to adequate rectal and colonic diagnosis: 
proctoscopy, gross and microscopic analy- 
sis of stools and rectal discharges, and 
roentgenologic examination. Of these, the 
last named is by no means the least im- 
portant, for only a limited portion of the 
bowel comes within proctoscopic range, 
and examination of the stool and rectal 
discharges may fail to disclose significant 
findings. It is my purpose here to consider 
the roentgenologic methods of examina- 
tion as applied to investigation of these 
diseases, to describe the roentgenologic 
manifestations of chronic ulcerative dis- 
ease of the colon in general, and to point 
out roentgenologic characteristics which 
have been found useful in distinguishing 
these particular diseases of the large intes- 
tine from one another. 


ROENTGEN METHODS OF INVESTIGATION 


The observation of the opaque meal in 
its progress through the intestinal tract, 


to study alterations in intestinal motility, 
has been advocated as a method of investi- 
gation particularly eficacious in this group 
of diseases. It 1s not the method of choice 
in the Section on Roentgenology in The 
Mayo Clinic, because of the conviction that 
the evidence of disease it delivers is largely 
indirect, and hence of diminished diagnos- 
tic value when compared with the direct 
evidence of disease elicited by other meth- 
ods. A local or general increase in intestinal 
motility is to be expected in all types of 
chronic ulcerative colitis. If the ulcerative 
process is diffuse and extensive, transporta- 
tion of the opaque meal through the large 
intestine 1s markedly accelerated. If, on 
the other hand, the disease involves only a 
relatively short portion of the bowel, the 
increase in rate of transportation is re- 
stricted to involved and immediately ad- 
jacent segments, whereas the unaffected 
intestine does not exhibit any acceleration 
in motility. Bargen’? has repeatedly called 
attention to a noteworthy exemplification 
of this occurrence in cases of the diplo- 
streptococcic type of ulcerative colitis, in 
which the disease is confined to the most 
distal segments of the bowel. Rectal dis- 
charges of pus, blood and mucus may be 
numerous, yet the patient may complain 
of constipation, and the stools may be scyb- 
alous. This indicates retarded colonic 
motility, in spite of ulceration and conse- 
quent hyperirritabilitv of the involved rec- 
tum and sigmoid. 

The phenomena of local or general hyper- 
motility have never been looked on as in- 
trinsically pathognomonic of any single 
type of ulcerative colitis. Even if consid- 
ered in association with other relevant 
laboratory or clinical data, as for instance 


* Read at the Vhirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. e 
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-he coexistence of an active focus of tuber- 
culosis in the lungs, or the presence of 
Fndamoeba histolytica in the stool, these 
adhenomena cannot be said, in a strict sense, 

-o constitute anything more than presump- 
sive evidence of a specific disease. When 
rigidly controlled, however, asis the method 
of recognizing intestinal tuberculosis advo- 
cated by Brown and Sampson, roentgeno- 
‘ogic evidence of local or general hyper- 
motility is not easily disregarded. 

In the Section on Roentgenology in The 
Mayo Clinic roentgenoscopic observation 
of the opaque enema is the cardinal proce- 
dure in investigation of all types of disease 
of the large intestine, malignant and be- 
aign. The requirements in individual cases 
may demand that examination of the colon 
ye extended to include other roentgenologic 
procedures, of which the most commonly 
employed are roentgenography of the bowel 
distended with the opaque clysma, and 
special examination of the mucosa and the 
nternal topography of the bowel by roent- 
zenoscopic and roentgenographic examina- 
tion after the opaque enema 1s evacuated, 
both before and after distention with air 
yr some other inert gas. These are looked 
on as auxiliary maneuvers, which comple- 
ment but do not supersede the roentgeno- 
scopically controlled administration of the 
opaque enema. As a matter of principle, 
any method or combination of methods 
should be employed to make rendition of a 
complete and precise diagnosis possible. 
Roentgenoscopic observation of the opaque 
enema is designated the cardinal method, 
because from the diagnostic data it yields, 
the indications for extension of the exam- 
ination to include more refined techniques 
can be inferred. The advantages it offers 
seem obvious. Exact information regard- 
ing mobility, flexibility, and the character 
and persistence of irregularities in contour 
is made available. The entire organ can 
be viewed as a unit in its living state, or 
any part of it can be subjected to separate 
visual and manipulative scrutiny at any 
instant, from any desired angle. In most 
instances of organic disease of the colon, 
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it is possible to elaborate a pathognomonic 
roentgenologic syndrome from the data 
elicited in this phase of the examination 
alone. 

Any technique of administering the 
opaque enema for roentgenologic examina- 
tion is permissible as long as it provides for 
visualization of every part of the large 
intestine, and permits simultaneous ma- 
nipulation of the bowel whenever this 3 
necessary or helpful. The technique in use 
at The Mayo Clinic has repeatedly been 
described." It is hoped that a word of 
exhortation about the preparation of the 
bowel for the examination will not be con- 
sidered superfluous or out of place. It is 
important that even in the presence of 
severe ulcerative disease of the colon, with 
frequent stools, some special effort should 
be made to cleanse the lumen of the bowel 
of excessive quantities of gas, intestinal se- 
cretion, and fecal material. Paradoxical as 
it may seem, these are almost always pres- 
ent in the unprepared colon in quantity 
sufficient to interfere with securing ideal 
diagnostic results from the roentgenologic 
examination. Drastic catharsis 1s of course 
contraindicated if patients have active 
diarrhea, or if the ulcerative process is in an 
acute, fulminating stage. A mild, nonsaline 
cathartic drug, supplemented by a few 
warm enemas of physiologic saline solu- 
tion, 1s a commendable preparatory meas- 
ure. 

ROENTGENOLOGIC DIAGNOSIS 

General Considerations. Anatomically, 
chronic ulcerative colitis of any type pro- 
duces some degree of n, e 
tion in TRE affected portion of oe intestine. 
The intensity of the changes produced va- 
ries with such factors as the duration of 
the disease, its virulence, the general re- 
sistance of the patient, and the extent of 
secondary infection. The changes in the 
mucosa are macroscopically distinctive so 
that direct inspection of the mucosal aspect 
of the bowel usually, but not invariably, 
makes possible identification of the type of 
ulceration. The other macroscopic features, 
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on the other hand, are not essentially path- 
ognomonic, since the pathologic processes 
by which they have been developed are 
essentially the same, whatever the etiology 
of the disease. If roentgenologic diagnosis 
is to have a rational basis, the signs elicited 
should reflect the anatomic changes pro- 
duced as a result of, or in association with, 
the underlying pathologic process. Pathog- 
nomonic roentgenologic characteristics of 
the ulceration in the group of diseases un- 
qer consideration have not, to my knowl- 
edge, been described. The alterations in the 
bowel that are roentgenologically demon- 
strable, however, are general contraction, 
which implies narrowing and shortening; 
mural thickening revealed by increased re- 
sistance to palpation; diminished mobility 
and flexibility, and destruction of the mu- 
cosa revealed by marked changes in its re- 
lief. Of invaluable differential diagnostic 
significance are such roentgenologically 
recognizable features as the site of apparent 
earliest and severest involvement, the dis- 
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tribution of the process and its method and 
direction of extension, the general intensity 
of the disease, and roentgenologic findings 
in other organs. The command, “Look at 
the four corners of the film,” which is said 
to have been originated by Hickey, is par- 
ticularly pertinent in the differential diag- 
nosis of this group of colonic diseases. 
Chronic Diplostreptococcic Ulcerative Coli- 
tis. The term “chronic ulcerative colitis” by 
which the disease is widely known is inade- 
quate because not sufficiently specific. | 
use the word “‘diplostreptococcic’”’ to spec- 
ify that particular type of chronic ulcera- 
tive colitis with which Bargen’s bacteri- 
ologic investigations have chiefly been con- 
cerned. Associated with this disease is a 
pathognomonic proctologic picture de- 
scribed in detail by Buie and others, and a 
roentgenologic syndrome which is no less 
characteristic and specific. Bargen has 
made out a plausible case for the specific 
etiologic part played by the diplostrepto- 
coccus he isolated and described, and his 
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Fic. 1. Chronic diplostreptococcic ulcerative colitis. a. Narrowing, shortening, mucosal destruction and 
absence of haustral markings are characteristic of all ulcerative colonic disease; that the disease progressed 
orad from the rectum is characteristic of chronic diplostreptococcic ulcerative colitis. b. After treatment 
for ten months; the normal appearance is tending to return. r 
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work is supported by Soper, Fansler, 
Jones, Torrey, Chisholm and others. It is 
also apparent, however, that other organ- 
isms, as secondary invaders, contribute not 
a little to the pathogenesis of the disease. 

Since the rectum is the site of primary 
and severest involvement, the proctoscope 
delivers the most direct and reliable diag- 
nostic information. Roentgenologic exam- 
ination determines the extent of the process 
beyond the range of the proctoscope, reveals 
the presence or absence of complications, 
and offers the only objective evidence of the 
presence of the disease 1n those compara- 
tively rare instances in which the rectum 
has not been primarily involved. 

As has been stated, roentgenologic evi- 
dence of narrowing, shortening, mural 
thickening and mucosal destruction 1s com- 
mon to all types of chronic ulcerative 
colitis. These changes are expressed more 
intensely, however, in the diplostreptococ- 
cic than in the other types. The severest 
involvement is seen in the most distal por- 
tions of the bowel, the rectum and sigmoid, 
and tends gradually to diminish in inten- 
sity from below upward. The manner in 
which the disease progresses proximal from 
the site of primary attack is vividly re- 
flected in the roentgenologic picture, and 
this makes up one of the most important 
differential diagnostic features; in fact, it 1s 
the only morphologic differential charac- 
teristic when distribution of the disease 1s 
atypical. Characteristic of the diplostrep- 
tococcic type of ulcerative colitis is A 
diffuse, symmetrical involvement of the 
circumference of the bowel (Fig. 1) and a 
creeping, pedetentous, dogged type of ad- 
vance from segment to segment. This is 
the pathologic background for the roent- 
genologic features of the disease: diffuse, 
concentric, uninterrupted, narrowing, shor- 
tening, thickening of the walls and mucosal 
destruction. 

The disease is confined to the rectum in 
20 per cent of the cases;’ the entire colon 
and terminal part of the ileum may be in- 
volyed, or the advance of the disease may 
be checked at any point between the rectum 
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and cecum. Chronic diplostreptococcic ul- 
cerative colitis, without rectal involvement, 
is found in scarcely more than § per cent 
of all cases encountered in The Mayo 
Clinic. 

Smooth contours and subdued or absent 
haustral markings do not constitute an 





lig. 2. Chronic diplostreptococcic ulcerative colitis, 
acute fulminating stage. Deep submucosal ex- 
cavations are revealed by niche-like projections 
from the luminal shadow. Narrowing and shorten- 
ing have not had time to develop. 


adequate basis for a diagnosis of ulcerative 
colitis. It is true that the roentgenographic 
outline is unusually smooth and straight 
when the ulceration 1s granular and super- 
ficial, but when the ulcerative process ex- 
tends deeper, and mucosal destruction is 
more severe, the contours are uneven, 
fringed, and feathery (Fig. 2). In the same 
way the mucosal surface may be very 
smooth and flat, devoid of every vestige of 
relief, or it may be irregularly corrugated, 
rough, and uneven. 

The typical picture of this type of chronic 
ulcerative colitis has frequently been de- 
scribed. Rapid filling of the bowel by rec- 
tum and hyperirritability of involved seg- 


492 


ments are associated with the signs already 
considered. The course of the bowel has a 
tendency to lose its gently twisting charac- 
ter, and normal angulations at the flexures 
and elsewhere approximate right angles. 
Variations from the entirely typical picture 
are sometimes encountered, but, as a rule 
the roentgenologic picture is uniform, and 





Fic. 3. Hyperplastic ileocecal tuberculosis revealed 
by the double contrast method. Deformity of the 
cecum and abrupt narrowing of the terminal por- 
tion of the ileum are evident. Diagnosis was con- 
firmed at operation. 


need practically never be confounded with 
that of any other known disease of the 
bowel. 

Tuberculous Ulcerative Colitis. It is gen- 
erally agreed that the ileocecal portion of 
the intestinal tract is the most common site 
of tuberculous intestinal involvement, and 
that the earliest lesions are invariably 
found there. Most observers suppose that 
the infection originates with ingestion of 
infectious tuberculous material. The pre- 
disposition of the ileocecal region seems to 
be associated with its abundance of lymph- 
oid tissue, to which the bacillus of tuber- 
culosis is notoriously partial, and with the 
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low ebb of the fecal current in this region, 
which enhances the organism’s opportu- 
nity to gain a foothold. Tuberculous ulcera- 
tion is most frequently found in the ileum, 
near the ileocecal valve, and may not ex- 
tend into the colon. On the other hand, 
involvement may be confined to the cecum 
and proximal segments of the colon, with 
a sharp interruption of the process at the 
ileocecal orifice. However, combined in- 
volvement of the terminal portion of the 
ileum, cecum and ascending colon is by far 
more commonly encountered. 

Early in its development the tuberculous 
intestinal ulcer is a discrete, circumscribed 
lesion. Extensive involvement seems to 
take place by development of multiple, 
separate ulcers with eventual coalescence, 
rather than by a creeping type of extension 
from a primary focus, as is the case with the 
diplostreptococcic type of chronic ulcera- 
tive colitis. The result is a tendency toward 
irregular involvement of the circumference, 
and an interrupted rather than continuous 
extension in the direction of the longitu- 
dinal axis of the bowel. It is probable that . 
extension caudad takes place much more 
readily than retrograde extension; the 
diplostreptococcic type of ulcerative coli- 
tis, on the other hand, seems capable of 
extending in either direction with almost 
equal facility. 

It is customary to distinguish between 
the hyperplastic and ulcerative types of 
intestinal tuberculosis. The former is often, 
the latter rarely, primary in the intestine. 
The hyperplastic type of intestinal tuber- 
culosis is definitely a tumefactive, granu- 
lomatous process, localized to a relatively 
short portion of the bowel, usually to the 
tleocecal coil (Fig. 3), less commonly to 
more distal segments, and is formative 
rather than destructive. Sometimes, how- 
ever, the predominance of the hyperplastic 
reaction 1s not so marked, and the tuber- 
culous process exhibits so many elements of 
both forms, that a sharp line of distinction 
cannot be drawn. As a rule, however, the 
hyperplastic type of intestinal tuberculosis 
will demand differential identification from 
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neoplastic disease and other forms of granu- 
lomatous involvement rather than from 
one of the types of chronic ulcerative coli- 
tis. 

Secondary involvement of the intestine 
with tuberculosis from some distant, active 
focus, especially the lungs, 1s so common 
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(ulcerative) type of tuberculous entero- 
colitis has admittedly not been as large in 
The Mayo Clinic as elsewhere, but experi- 
ence with other types of intestinal lesions 
makes me believe that evidence of ana- 
tomic change in the intestine can be elicited 
whenever such change is sufficiently exten- 





a 


Fic. 4. Tuberculous ulcerative ileocolitis. a. The lungs in this case, contrary to the usual condition, are free 
of evidence of active tuberculosis. 6. General evidence of ulcerative colonic disease is the same as that in 
Figure 1, but that the disease progressed caudad from the ileum is characteristic of tuberculous ulcerative 


ileocolitis. Diagnosis was confirmed at operation. 


that any change, organic or functional, 
manifested in the intestinal tract, particu- 
larly in the ileocecal region, can perhaps 
more or less logically be interpreted as ob- 
jective evidence of tuberculous involve- 
ment of that region. Foreknowledge of the 
existence of an active, primary tuberculous 
focus, therefore greatly simplifies the diag- 
nostic problem. Sources of error, however, 
are numerous unless the evidence of intes- 
tinal involvement is carefully weighed and 
evaluated. Roentgenologic findings which 
mirror the anatomic changes in the intestine 
produced by the disease merit prime con- 
sideration. Experience with the secondary 


sive to effect recognizable functional ab- 
normality. 

Since the combined involvement of ileum, 
cecum, and colon is so typical of a tuber- 
culous process, it 1s essential to subject the 
ileum to thorough roentgenologic examina- 
tion. This is accomplished in the most 
satisfactory manner, and usually with 
ease, by retrograde, opaque filling through 
the ileocecal valve. Contraction, hyperir- 
ritability, and obliteration of mucosal relief 
are the principal roentgenologic signs of 
disease of the ileum, and are usually seen 
in the very terminal segments. Narrowing, 
shortening, hyperirritability, and mucosal 
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destruction again bespeak cecal and colonic 
involvement (Fig. 4). } 
disease is found distal to the hepatic flex- 
ure, a patchy distribution is not infre- 
quently seen, with relatively unaffected 
portions of bowel interposed between dis- 
eased segments. The contours of the shadow 
of the barium-filled lumen may be smooth 
or uneven, depending largely on the depth 
of ulceration. arrowing of the lumen is 
usually marked, especially if a long seg- 
ment is involved; the shadow, however. is 
not straight and tubelike, but tends to be 
-unsymmetric and sharply irregular. Nor- 
mal mucosal relief patterns are, of course, 
obliterated in the affected segments, anda 
rugged, irregularly arranged grouping of 
jagged prominences and depressions takes 
its place. | 

These are the principal! differential 
acteristics of the deformity produced i 
association with tuberculous eer A 
Of prime diagnostic significance, however, 
is the evidence of initial and combined in- 
volvement of ileum, cecum and proximal 
part of the colon, with diminution in inten- 
sity of the extending process as the rectum 
-is approached, and on this basis alone the 
distinction from the diplostreptococcic 
type is possible in the vast majority of in- 
stances. The differential identification from 
amebic ulcerative colitis is a more difficalt 
task. 

Amebic Ulcerative Colitis. According to 
Craig, who cited the opinion of other au- 
thorities to substantiate his own, Enda- 
moeba histolytica is not found in the stool 
except in the presence of an amebic intes- 
tinal lesion. The estimate that between ¢ 
and 10 per cent of the population of this 
country harbor Endamoeba Aistolytica is 
said to be conservative. This represents a 
high incidence of amebic disease, and an 
this light the poverty of the roentgenologic 
literature on the subject is surprising. It is 
true that the disease, as encountered in this 
latitude, is in re lative ely attenuated form; 
still, anehe dysentery is not altogether un- 
common, and it does not seem unreasona- 
ble to expect some roentgenologic evidence 
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of a lesion which is capable of causing such 
a degree of functional irregularity of the 
intestine. 

The fact is that significant roentgeno- 
logic evidence of ulcerative colitis is elicited 
in at least some instances when Exdamoeba 
histolytica is discovered in the stools, even 
in the absence of definite clinical evidence 
of intestinal disease. How uniformly this 
occurs cannot be stated at the present 
time, because the opportunity to examine 
all persons who harbor the parasite has 
not been offered. It is probable that posi- 
tive roentgenologic findings will be found 
much more frequently than is suspected by 
many of those who deal with this group 
of patients clinically. If roentgenologic 
examination offered no more than objective 
evidence of the severity and extent of in- 
volvement, and of the effects of anti-ame- 
bic therapeutic measures, its application 
in all cases of amebiasis would seem justi- 
fied. Not infrequently positive roentgeno- 
logic data will stimulate more intensive 
search tor the causative parasite. 

Anatomically, the cecum and proximal 
segments of the colon have been found to 
be sites where earliest and severest amebic 
ulceration is discovered. Secondary sites 
of preference are the dependent portions 
of the bowel. The ileum 1s notoriously free 
of involvement, although the cecal aspect 
of the ileocecal valve is frequently affected, 
which results in a gaping orifice due to 
stiffening of its lips. Essentially the same 

pathologic changes take place in the walls 
of the bowel as are seen in other types of 
ulcerative colitis, although the emph 1asis 
and degree of involvement displayed by 
other types at comparable stages are lack- 
ing. Extension of the disease beyond the 
site of primary involvement is not con- 
tinuous, but tends to be interrupted, with 
the interposition of relatively unaffected 
segments between those that are diseased. 

With this anatomic background, the 
roentgenologic diagnosis of amebic ulcera- 
tive colitis can be approached with reason- 
able hope of a measure of success. It is 
possible that roentgenologic evidence” of 
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anatomic change in the colon will be dis- 
coverable among but a relatively small per- 
centage of the carriers of Endamoeba histo- 
/ytica, especially if minor deviations from 
normal roentgenologic appearances are per- 
mitted to pass unheeded. 

The cecum demands particular atten- 
tion (Fig. 5). It has been the site of maxi- 
mal roentgenologic change in every in- 
stance in which I have offered a diagnosis 
of amebic ulcerative colitis. Suppression of 
haustral markings, shortening, and narrow- 
ing, sometimes to the extent of almost com- 
plete obliteration of the lumen, have uni- 
formly been observed in the cecal segment. 
It does not seem that any degree of diag- 
nostic significance should ordinarily be 
associated with so-called incompetence of 
the ileocecal valve. Slight manipulation of 
the ileocecal coil at the time when the 
cecum is moderately distended with the 
opaque enema usually effects reflux into 
the terminal part of the ileum. However, 
an unimpeded rush of opaque fluid ob- 





hic. §. Chronic amebic ulcerative colitis. Narrowing 
and shortening are confined to the cecum. The 
terminal portion of the ileum gave no evidence of 
organic change at roentgenoscopic examination. 
Evtdamoeba histolytica were found in the stool. 
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Fic. 6. Chronic amebic ulcerative colitis. Amebic 
ulcers were discovered in the rectum at proctos- 
copy, and Endamoeba histolytica were found in 
the stocls. The general manifestations of chronic 
ulcerative colitis are apparent, but the intensity 
of the involvement decreases as the rectum is ap- 
proached. Roentgenoscopically no evidence of 
disease was demonstrable in the ileum. 


served to enter the ileum before even 
moderate distention of the cecum is ac- 
complished is a signal for more than 
ordinary care in determining the presence 
or absence of cecal disease. With extension 
of the amebic ulcerative process beyond 
the cecum, the cardinal roentgenologic 
signs of ulcerative colitis are again ex- 
hibited, but not as emphatically as they 
are developed by the diplostreptococcic or 
tuberculous types (Fig. 6). Narrowing, 
shortening, and mucosal destruction are 
not so intense. The wall of the bowel is 
relatively plant and freely movable. The 
entire roentgenologic aspect of the dis- 
ease 1s one of diminished intensity and 
severity, when compared with the mani- 
festations of the other types of chronic ul- 
cerative colitis. 

Because of the wide divergence of thera- 
peutic measures applied in the manage- 
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ment of this group of diseases of the large 
intestine, it is particularly essential that 
an accurate etiologic diagnosis be estab- 
lished. No single, diagnostic method is 
capable of accomplishing this task un- 
assisted in every case. Roentgenolegic 
methods of investigation have an invalua- 
ble contribution to make to the diagnosis. 
Let roentgenologists and their medical and 
surgical colleagues attempt to apprecmte 
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the full complement of the evidence which 
these methods of investigation applied to 
the large intestine are capable of yield- 
ing. Not that roentgenologic investigation 
should be permitted to supplant any part 
of the carefully elaborated clinical survey 
of the patient. Rather let the correct diag- 
nosis be reached by careful marshalling and 
judicious analysis of all available pertinent 
data, to the ultimate benefit of the patient. 
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DOUBLE PENIS AND DOUBLE BLADDER 
WITH REPORT OF A CASE* 
By REED M. NESBIT, M.D., and WILLIAM BROMME, M.D. 


ANN ARBOR, MICHIGAN 


IPHALLUS, or duplication of the male 

external genitalia in whole or in part, 
is a relatively uncommon disturbance of 
development. In the medical literature, 3 
cases were reported in the seventeenth 
century, § in the eighteenth, 22 in the 
nineteenth, and 15, including the case re- 
ported herewith, in the elapsed portion 
of the twentieth century. This total of 45 
cases observed in a span of nearly 325 years 
probably does not represent with any great 
degree of accuracy the actual number of 
occurrences of this monstrosity, since this 
malformation is one over which an in- 
dividual would tend to preserve an air of 
secrecy. [t is equally true, however, that 
there must have been few cases observed 
which were not reported. 

The first recorded case of diphallus was 
described in 1609 by J. J. Wecker and 
was mentioned again in the same year by 
Schenktus. Neugebauer” published in 
1898 an excellent discussion of this mal- 
formation briefly summarizing all of the 
cases that had previously been reported. 
There were 28 cases in this series. Since 
that time 16 cases have been reported and 
inasmuch as no complete compilation of 
these has been made, we shall briefly sum- 
marize them herewith. 


Case 29. Volpe.” See below. 

Case 30. Keppel’ reported a case of diphallus in a 
young male, aged twelve. Both penes were complete. 
The left was used for the sexual act, and the right 
for micturition. 

Case 31. Beck’s case,? observed in a five weeks 
old child, had two penes springing from one stalk 
at the symphysis. There were two meati, but no true 
arethrae. Erectile tissue was present in the penes. 
The scrotum was divided into two lateral compart- 
ments by a broad scrotal raphe. There was an as- 
sociated exstrophy of the urinary bladder with a pair 
of functioning ureteral orifices on either side of the 
crigone. 

Case 32. Lorthioir® reported a case of complete 
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double penis. Each had a urethra and each was 
capable of erection. The scrotum was bifid but neither 
testicle had descended. 

Case 33. Heller? described a case in which a double 
glans penis arose from a single shaft. These con- 
tained blind meati. A hypospadias was present 
under the right false meatus. The scrotum was 
normal, and no anomaly of internal organs was 
noted. 

Case 34. Ribera!’ See below. 

Case 35. Lionti reported a case of double glans 
penis, the left meatus being impermeable, and the 
right leading through a single urethra to a normal 
bladder. The scrotum and its contents were normal. 

Case 36. Trenkler® observed a case of double penis 
in which the corpora cavernosa were separated 
widely by a midline fault of the corpus spongiosum 
urethrae so that the urethral orifice lay in the peri- 
neum at the apex of the angle formed by the diverg- 
ing corpora cavernosa. Each glans was nearly per- 
fect. The scrotum and its contents were normal. 

Case 37. Vaudescal’s case*4 had a balanic hypo- 
spadias on the left. On the right of the midline was 
a supernumerary penis with a blind meatus. The 
scrotum was bifid, the right compartment contain- 
ing no testis. The pelvic viscera were normal. 

Case 38. MacLennan" reported a case of complete 
hypospadias over which hung a duplication of the 
glans penis. There was one scrotum containing two 
testes. The bladder sphincter was active and there 
was no incontinence of urine. An abnormal mass of 
tissue lying below the hypospadic urethral orifice 
was found to be rectal epithelium. 

Case 39. Bruni.? See below. 

Case 40. Bókay? described a case of exstrophy of 
the urinary bladder with total epispadias. There was 
a double glans penis, the right exhibiting neither 
meatus nor urethra, and the left containing a meatus 
without underlying urethra. The scrotal raphe was 
broad, dividing the sac into two lateral compart- 
ments, each of which contained a testis. 

Case 41. Kimura’s case? was a newborn with 
atresia ani and cor biloculare in addition to a dupli- 
cation of the glans penis on a single shaft which 
internally contained two reduplicated shafts (ie., 
four corpora cavernosa and two corpora spongiosa 
urethrae). The double urethrae became fused to 
form one passage in the region of the colliculus semi- 
nalis. The scrotum was tripartite, with a testis in 
each of the lateral compartments, and an empty 
pouch posteriorly. The bladder, prostate and semi- 
nal vesicles were normal. 

Case 42. Tschmarke” described a case which pos- 
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sessed two complete penes, of which the right alone 
contained a complete urethra and was capable of 
erection and ejaculation. The left glans had a blind 
meatus and no prepuce. The scrotum was divided 
incompletely into a semblance of two sacs, each of 
which contained a testis. The left side of the prostate 
was larger than the right. 





Case 43. Harrenstein® reported a case in which 
there were two completely formed penes, each con- 
taining a urethra which led to a common bladder. 
Between the penes lay one compartment of the 
scrotum containing a testis. To the right of the right 
penis lay the other half of the scrotum with no 
contained testis. There was believed to be only one 
prostate. 

Case 44. Seth and Peacock,’ have recently re- 
ported a case in which the right penis was fully 
formed with prepuce, meatus, and urethra demon- 
strating slight hypospadias. There was no prepuce 
or urethra on the left, but there was a rudimentary 
meatus. The scrotum was single, containing both 
testes. Both penes became erect with sexual excite- 
ment. Pyelograms suggested a bifid right renal 
pelvis. Roentgenograms of the spine demonstrated 
several anomalies; lumbarization of the first sacral 
segment, congenital non-union of the lamina of the 
first sacral vertebra, and a right first lumbar rib. 


Case 45 is described herewith: 


Case 45. R.S., No. 181994, a white male, 
aged six, is a child of apparently healthy par- 
ents. Six siblings are living and well. There 
were three miscarriages in addition, the last 
one a seven-month fetus with atresia ani. At 
the time of the birth of our patient, the at- 
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tending physician believed the child to be a 
female because of the marked edema of the 
perineum, and the child was given a female 
name. At the age of one year he was brought 
to the University Hospital for the first time, 
and on that admission the correct diagnosis of 
diphallus was made. The general physical 
examination is negative for other anomalies. 
Routine blood and urine studies are in no way 
abnormal. The blood Kahn is negative. The 
blood non-protein nitrogen value 1s 27.5 mg. 
per 100 c.c. 

Examination of the genitalia (Fig. 1) reveals 
a duplication of the glans penis on a single 
stalk which measures 1 cm. in length. The 
glandes are symmetrical, perfectly formed, but 
contain rudimentary meati which admit only 
the tip of a probe. Each glans is provided with 
a frenum. One prepuce encircles the two glandes. 
There are two corpora cavernosa, the extremity 
of each being capped by a distinct glans. The 
scrotum is widely cleft, encircling the penis 
above, and curving down laterally in the form 
of an inverted U. The lateral pouches each 
contain a single testis which lies considerably 
below the tendon of the musculus adductor 
longus. Between the base of the penis and the 
anal margin there is an irregular mass of tissue. 
Near the lateral borders of this mass and im- 
mediately below the root of the penis is a nar- 
row cleft on each side which admits a No. 16 
catheter (Fig. 2). The catheters traverse a 
course inward and mesially for a distance of 





Fic. 2. Catheters have been inserted in the urethral 
clefts. ‘ 
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= cm. and open respectively into distinct right 
end left urinary bladders. Below the level of 
these orifices, and set just off the midline in the 
midst of the perineal mass of tissue on either 
side are pinpoint openings which are apparently 
zhe orifices of the ejaculatory ducts. An ele- 
vation occupies the midline below these open- 
ngs. Rectal examination confirms the suspicion 





Fic. 3. Biopsy material demonstrating a nest of 
glands of paraurethral type. The epithelium is low 
columnar with basally placed nuclei. 


that this elevation is the prostate gland lying 
on the perineum. The rectal sphincter is intact. 
The patient is likewise continent of urine, 
voiding two simultaneous streams at will. 

Cystoscopic examination reveals that each 
bladder is a distinct organ, with no intercom- 
munication between the two. The bladder 
mucosa appears normal and the single ureteral 
orifice in each bladder is normal. There is no 
trigone in either bladder. A No. § olive tip 
ureteral catheter passes easily to the renal pel- 
vis, and retrograde pyelography with the aid 
of organic iodide demonstrates no abnormality 
of the upperurinarytract. Cystographic studies 
demonstrate the duplication of the urinary 
bladder and the imperforate midline septum 
(Fig. 5). 

The ovoid prominence seen on the right at 
the lower border of the perineal mass (Fig. 1) 
was removed for pathologic study. This was 
reported as “‘stratified squamous epithelium 
underlaid by numerous bundles of smooth 
muscle; also numerous small glands of paraure- 
thral type, some of which are mucin-forming”’ 
(Fig. 3). A small tag lying in the midline pos- 
teriorly was excised. This proved to be rectal 
mucovs membrane (Fig. 4). The perineal tissue 
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thus is composed of the elements of peri- 
prostatic urethral structures. 


This 1s the sixth case of associated diphal- 
lus and doubling of the urinary bladder 
where no demonstrable connection between 
the two bladders could be made out. It is 
the first case of diphallus associated with 





Fic. 4. The greater portion of the perineal mass is 
covered by a simple columnar glandular epi- 
thelium resembling rectal mucous membrane. 


duplication of the urinary bladder in which 
the latter has been demonstrated roent- 
genographically. 


The first case of this type was described by Smith?’ 
in 1878, and was included in Neugebauer’s concord- 
ance of 28 cases of diphallus. There were in this in- 
stance two well-formed penes, each with a perfect 
urethra which led to symmetrically disposed bladders 
which had no intercommunication. The right blad- 
der contained a calculus. 

The second case was described by Lange! and 
was also included by Neugebauer. This was seen in 
a fourteen-day old child with atresia ani and double 
penis. The scrotum was divided into two parts by a 
broad scrotal raphe, and each sac contained one 
testis. The penes were well formed, and each had a 
normal urethra. At autopsy, the bladder appeared 
fusiform, and upon opening it, there was found a 
perfect division into two vessels which lay side by 
side and did not intercommunicate. In this septum 
lay the prostate and seminal vesicles. The ureters 
and kidneys were normal. From each bladder led a 
single urethra through its own penis. These urethrae 
did not intercommunicate at any point, but below 
the prostate there were individual communications 
between these and the rectum so that both feces 
and urine were emitted from the urethral meati. 

Volpe” cited a variation of this severe form of dis- 





Fic. şs. Roentgenographic demonstration of the 
double bladder following intravenous urography. 


turbance. There were two penes, completely formed 
and lying side by side. Fach was provided with a 
urethral meatus and a single urethra which led to a 
distinct bladder. There was but one kidney and 
ureter and this latter opened into the left bladder. 
There were two suprarenal capsules. There was a 
complete duplication of the colon, beginning at the 
ileocecal valve region. One colon opened into the 
right bladder, the other into the left. The scrotum 
was bifid but hung in the perineum. There was no 
testis on the right. Each penis was composed of two 
corpora cavernosa and one corpus spongiosum. There 
was no anal orifice. Lebrun" observed that this was 
a most exceptional case in that it presented a fusion 
of organs normally doubled, and a doubling of organs 
which are normally single. 

The fourth case (Ribera!) presented two fully 
formed penes one !ying above the other. Each was 
provided with separate urethral meati, urethrae, amd 
bladders, between which there was no communica- 
tion, 

Bruni! added a further case, observed in a thirty- 
five year old male. There were two distinct penes, 
lying side by side, but possessing a half-cylindrical 
form. Each was provided with a meatus and a single 
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urethra through which a No. 16 sound could be 
passed to distinct bladders lying to the right and 
left of the midline respectively. On each side there 
was a single kidney and ureter which led to the 
homolateral bladder. The scrotum was widely cleft 
and each compartment contained a testis. The anal 
orifice was represented by two distinct openings 
lying to the right and left of the midline. The pros- 
tate and seminal vesicles were normal, but the latter 
contained no spermatozoa. 


An understanding of these developmental 
anomalies requires an analysis of the em- 
bryologic origins of the parts involved. 

The primitive gut is divided into several 
regional parts, and from the terminal one 
of these, the hind gut, there grows ventrally 
an evagination into the belly stalk which 
is destined to become the allantois. That 
portion of the hind gut caudal to the al- 
lantois dilates to form the cloaca. The 
cloaca 1s separated originally from the out- 
side by a doubled layer of epithelium, 
ectoderm on the outer side, and entoderm 
tacing the cavity of the cloaca. Between 
the two layers of epithelium of the cloacal 
membrane there grows from the inter- 
mediate cell mass of each side a prolifera- 
tion of mesodermal cells. These mesodermal 
components are the anlagen of all the meso- 
dermal structures of the lower abdominal 
wall; the striated musculature, the vessels, 
the cutis, and the differentiated group of 
cells which coalesce at the ventral midline 
to form one genital eminence—the anlage 
of the penis. [t becomes obvious that any 
failure of coalescence of the rudiments de- 
rived from the two sides will result in a 
failure of formation of this one genital 
eminence. The normal development of this 
single genital eminence is essential to the 
later development of a normal single penis. 
Ballantyne! published the picture of a fetus 
with gastroschisis and two genitaleminences 
widely separated, unquestionably the end- 
result of the failure of midline fusion. 

The cloaca is gradually separated into 
two parts by the invagination of its lateral 
walls. The larger ventral division becomes 
the urogenital sinus, and the smaller poster- 
ior one the rectum. When this division is 
complete, the partition is the urérectal 
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fold, and into it are imbedded the terminal 
collecting ducts of the mesonephros. The 
fermed urinary bladder is not, as would be 
supposed, the developmental end-product 
o7 the urogenital sinus or the allantois." 
It is, along with the ureters, the trigone, 
the prostatic urethra, the seminal vesicles 
and the ejaculatory ducts, the structural 
remains of the mesonephric duct system. 
There is one mesonephric duct (Wolffian) 
on each side. From each duct develops the 
b:lateral structures enumerated above. It is 
the complete fusion of the vesical portion 
of the mesonephric ducts which produces 
the normal single urinary bladder. Any de- 
gree of incomplete coalescence produces 
the structural end-picture either of hour- 
glass bladder, incompletely bifid bladder, 
diverticulum with one ureter opening into 
the diverticulum, or, as our case represents, 
completely doubled bladder.” 

Below the forming genital eminence, the 
rudiment of the lower anterior abdominal 
wall breaks in the midline to produce a 
defect in the ventral boundary of the uro- 
genital sinus. This is the primitive urogen- 
ital opening. As the genital eminence de- 
velops, this cleft is elongated and its slit- 
like lips are in part brought into apposition 
in the midline again so that they normally 
fuse in the greater part of their extent. The 
failure of fusion of these lips in greater or 
lesser degree results in hypospadias. Epi- 
spadias and extrophy, on the other hand, 
are the results of failure of fusion of the 
cloacal membrane or its breaking down. 
Tae separation of the symphysis concomi- 
tant with exstrophy means simply that 
the mesoderm of the somatopleure which 
normally grows between the two layers of 
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the cloacal membrane failed to differentiate 
normally. 

To recapitulate, the entire urogenital 
tract, with the exception of the apex of 
the bladder derived from the urogenital 
sinus (and even this is capable of midline 
defect) 1s derived from bilateral anlagen 
which by their fusion in embryonic life 
produce normally single end-products, the 
urinary bladder, the prostatic urethra, and 
the penis. Failure of this fusion inevitably 
results in varying degrees of reduplication, 
of the organ in question. Double penis and 
double bladder become, from this onto- 
genetic point of view, the normal end-result 
of normal development of abnormally, in- 
completely fused anlagen. 

The suggestion that double penis may 
be an atavism inasmuch as all snakes and 
lizards normally possess two complete ex- 
ternal genitals is hard to appreciate in a 
serious light, for the crocodiles, an equally 
old line from the evolutionary point of 
view, present one single external genital. 

Quite another point of view is repre- 
sented by that of Taruh who holds that 
this anomaly is a teratoid structure clas- 
sified among the double monsters. His hy- 
pothesis, that the pelvis in these cases is 
really two pelves and the sacrum the fusion 
of two sacra, is not supported by either 
roentgenographic evidence of widening of 
the sacrum or anatomic proof of such co- 
alescence. No case included in this survey 
gives weight to the notion that double penis 
is a disomatous teratoid structure. 

One might also look on this anomaly, as 
does Ballantyne, as a minor degree of du- 
plication of the individual. This places 
double penis in the same classification with 
supernumerary digits. 
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TRAUMATIC CYST OF THE PANCREAS WITH INFIL- 
TRATION INTO THE WALL OF THE STOMACH 
CAUSING PYLORIC STENOSIS 


By LAWRENCE O. SNEAD, M.D. 


RICHMOND, VIRGINIA 


ae of the pancreas is of such infre- 
““ quency that few clinical studies of 
large series of cases have been reported in 
the literature. Judd states that of 723,397 
patients admitted to the Mayo Clinic only 
38 with cyst of the pancreas have been 
operated on. Korte in 1898 reviewed 121 
cases from the literature. 

Cyst of the pancreas may be found in 
almost any part of the abdominal cavity. 
Martin reported one behind the descending 
colon. In Judd’s series one was found in the 
pelvis between the layers of the mesocolon 
and the sigmoid. Hulke cites a case in 
which the cyst was retroperitoneally bur- 
rowing toward the pelvis. Judd states that 
the most frequent location is in the lesser 
peritoneal cavity presenting between the 
stomach and the transverse colon and be- 
hind the. gastrocolic omentum. The next 
most frequent site is between the stomach 
and the liver or protruding into the lesser 
peritoneal cavity behind the stomach. 

In the diagnosis of cyst of the pancreas 
the character and the situation of the tu- 
mor are of great importance. The cyst 
usually presents as a smooth, hemispheric, 
more or less immobile mass with rather 
tense walls and situated between the ensi- 
form cartilage and the umbilicus, usually 
in the midline or slightly to the left. In the 
121 cases reviewed by Korte a tumor was 
felt in 114, sixteen of which were below the 
umbilicus. In Judd’s series of 47 cases a 
tumor was felt above the umbilicus in 45. 

Unless the cyst is in the tail of the pan- 
creas, and even here adhesions may pre- 
vent mobility, it is as a rule immobile. 
Judd reports mobility in 11 of his 47 cases, 
g of which originated in the tail of the pan- 
creas. A majority of the patients complain 
of a mass or a fullness in the upper ab- 
domen. There may be a history of sudden 
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or of slow development. Judd states that in 
43 of his 47 cases there was pain and that 
in 24 of these cyst of the pancreas was the 
only lesion found. The pain may be acute 
or dull. From the usual location of the cyst 
it 1s to be expected that nausea, vomiting 
and jaundice would be frequently encoun- 
tered. In the review of the literature by 
Körte, jaundice was reported in 9 of the 
121 cases. Judd reports a history of jaun- 
dice in 13 of his 47 cases. 

In the differential diagnosis, cysts of the 
liver, the spleen, the ovary, the omentum, 
and the mesentery, hydrops of the gall- 
bladder, tumors of the kidney, retropert- 
toneal tumors and aortic aneurysm have to 
be considered. 

In cyst of the liver there is a swelling in 
the upper abdomen which is continuous 
with liver dullness; this 1s also true of 
hydrops of the gallbladder, whereas in cyst 
of the pancreas there is usually a line of 
resonance between the cyst and the liver. 
Cholecystography is also a differential aid 
in many instances. 

In cyst of the pancreas there is usually 
an area of resonance between this and the 
spleen to differentiate it from a cyst of the 
spleen. In large cysts of the ovary the his- 
tory is often an aid in the differentiation 
since the ovarian cysts grow from below. 

since the body of the pancreas usually 
lies just behind the stomach on the level 
of the first lumbar vertebra it can be 
readily understood why a severe blow in 
the upper abdomen could cause damage 
to this organ. There was a definite history 
of injury in 23 of the 121 cases reviewed 
by Körte. In Judd’s series of 47 cases re- 
ported in 1930 there was a definite history 
of injury preceding the onset of symptoms 
in 8 cases. The time limit between the acci- 
dent and the onset of symptoms varied 
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Fic. 1. Roentgenogram showing gross defect in 


pyloric end of stomach. 


from three days to six years. McWhorter 
reports that there was a history of ab- 
dominal injury in 15 per cent of the cases. 
Lazarus produced a hematoma by crush- 
ing the pancreas of a dog and six weeks 
later found a cyst “the size of a goose 
egg,” containing a milky fluid. Warnock 
reported a pancreatic cyst in a boy seven 
years of age following a severe abdominal 
trauma. There does not seem to be any 
reasonable explanation for the latent period 
in the development of cyst following 
trauma. Mahorner suggests that after the 
injury to the pancreas and the initial 
hemorrhage, the ferments erode the tissue 
causing further hemorrhage and thus en- 
largement of the cyst. This suggestion may 
explain the formation of the cyst in the 
case here reported. 


CASE REPORT 


Mrs. C. E. E., aged twenty-seven, was sent 
in for roentgenologic examination of the gastro- 
intestinal tract on October 7, 1931, at which 
time she gave a history of having received an 


Lawrence O. Snead 


OCTOBER, 1933 


injury on July 4, 1931, when she was jammed, 
while swimming, by a surf board just below the 
costal margin. This was followed by nausea and 
about an hour later by intense abdominal pain. 
An abdominal operation was done within six 
hours after the injury. The tissues around the 
lesser border of the stomach were found lacer- 
ated but the stomach had not been punctured. 
There was a steady improvement for six days 
following the operation when the lower part 
of the incision began to drain pancreatic fluid. 
The drainage was intermittent, sometimes none 
appearing for several days. It was noted that 
each time the drainage stopped the patient had 
intense pain in the right lower quadrant which 
was relieved when the drainage started again. 
Following long periods of drainage the patient 
would become very weak and nauseated. This 
was relieved by giving glucose in Ringer’s solu- 
tion intravenously. There was marked and al- 
most constant tenderness in the epigastrium. 
Examination showed a scar in the upper por- 
tion of the abdomen, a little to the right of the 
midline; beneath it was a mass that was well 
circumscribed, quite tender and not movable. 
There was no evidence of a pancreatic fistula. 





Fic. 2. Semilateral view of stomach which shows a 
smooth type of defect involving the pyloric an- 
trum. > 
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The report of the roentgen examination at 
this time was as follows: “A plain film of the 
aòdomen shows a mass in its upper mid-por- 
tion. On fluoroscopic examination the pyloric 
end of the stomach is fixed and shows an annu- 
ler gross defect which involves the stomach 
from the pylorus upward for about 8 cm. The 
defect is smooth in outline and gives the impres- 
sion that the stomach is being tightly grasped 
Fy an extragastric tumor. No gastric lumen 
could be demonstrated in this area except by 
turning the patient toward the left and forcibly 
criving the meal through the pyloric antrum. 
“here is about a 60 per cent gastric retention 
¿fter six hours and a small retention after 
twenty-four hours. Believe she has either an 
extragastric tumor, probably a pancreatic cyst, 
but the marked retention, the pyloric fixation 
and the very small gastric lumen may mean 
zhat the wall of the stomach itself is involved.” 

Operation was performed on October 10, 
1931, by Dr. J. Shelton Horsley of Richmond. 
Jn entering the peritoneal cavity a bluish 
walled cyst was encountered. This was opened, 
and the contents were removed with a suction 
apparatus. The cyst contained about a quart 
of clear, slightly viscid material. It was ap- 
parently not infected. The cyst wall was made 
up of parietal peritoneum and of part of the 
transverse colon and the transverse mesocolon. 





Fic. 3. Lateral view showing a change in the type 


of defect and a small lumen. 
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Fic. 4. Six-hour film showing definite retention. 


It had infiltrated the posterior wall of the 
stomach, separating the muscular from the sub- 
mucous coat. This infiltration was extensive, 
involving all of the posterior wall of the stomach 
and the injury to the pancreas was behind the 
stomach. It seemed best therefore to excise the 
stomach, as probably there had been too much 
damage to its wall to permit recovery. The 
gallbladder was adherent at one point, and 
the adhesions were separated. The gallbladder 
was not removed, as it contained no stones and 
it was thought that the adhesions were due to 
the inflammation of the pancreas and stomach. 
The specimen showed that the posterior wall 
of the stomach had been infiltrated and consti- 
tuted a part of the wall of the pancreatic cyst. 
This appeared to have begun at the lesser cur- 
vature and infiltrated within the stomach wall, 
separating the muscular coat from the mucosa 
and appearing at the lower border of the stom- 
ach where it penetrated the muscle and a tem- 
porary cyst wall was formed and became ad- 
herent to the anterior abdominal wall. The 
gastric mucosa was congested and showed nu- 
merous points of erosion but there was no defi- 
nite ulceration. 
COMMENT 
The case reported not only presents 


many of the usual findings of a pancre- 
atic cyst but also some unusual ones. 
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From the roentgenologist’s viewpoint, 
the defect in the pyloric end of the stom- 
ach, with both six and twenty-four hour 
retention was somewhat suggestive of ma- 


At operation it was shown that the de- 


fect was due to a pancreatic cyst which 
had infiltrated into the wall of the stomach 
beginning at the lesser curvature, involv- 





Hic. 5. Anterior view of drawing of specimen removed at operation showing where the cyst penetrated the 


muscle of the stomach. 


lignancy. However, the smooth type of de- 
fect and the fact that it could be slightly 
changed by altering the position of the 
stomach seemed to justify a diagnosis of a 
non-malignant lesion. 


ing the posterior wall, and perforating at 
the lower border of the stomach. The in- 
filtration was so marked that permanent 
recovery did not seem possible, making a 
resection necessary. 





Fic. 6. Posterior view of drawing of specimen showing that the infiltration began at the lesser curvatyre. 
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A survey of the available literature does 
aot reveal a case where there was obstruc- 
tion at the pylorus due to a pancreatic cyst 
within the wall of the stomach. 

It seems probable that at the time of the 
accident some damage was done to the 
stomach as well as to the pancreas and that 
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as the pancreatic fluid infiltrated the in- 
jured area of the wall of the stomach it dis- 
sected the muscular coats from the mucosa, 
forming a tumor within the gastric wall. 
This mass projected into the lumen of the 
stomach causing a large defect in the gas- 
tric contour and partial obstruction. 
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THE THERAPY OF ACTINOMYCOSIS 
WITH CASE SHOWING LUMBAR SPINE INVOLVEMENT * 
By VINCENT W. ARCHER, B.S., M.D., and W. ALLEN BARKER, M.D. 


UNIVERSITY, VIRGINIA 


HE subject of actinomycosis has been 

brought rather forcibly to our atten- 
tion by the presence at one time of three 
cases in our wards, one of these having 
involvement of the lumbar vertebrae as a 
presenting symptom. There is apparently 
as paucity of literature dealing with the 
roentgenological aspects of this infection, 
particularly in regard to therapy. 

Actinomycosis in the human is much 
more common than would be apparent 
from perusing the literature and is more 
widespread in distribution than is generally 
beheved. Sanford and Voelker in 1926 
made an extensive tabulation of all re- 
ported cases occurring in the United States. 
Their compilation shows that, although 
this disease is distributed widely in this 
country, it is especially prevalent in the 
upper Mississippi Valley and in the north- 
west portion of the country. 

It is not in the province of this commun- 
ication to discuss the pathology of human 
actinomycosis, as many publications have 
given adequate descriptions. It will per- 
haps be sufficient to enumerate the most 
usual sites of involvement in order of fre- 
quency as tabulated by Sanford and 
Voelker. According to their study, nearly 
6o per cent of the cases occurred in the 
head and neck; slightly more than 18 per 
cent were abdominal; and the thoracic type 
was found in almost 14 per cent of the 
cases. However, more rarely, almost any 
portion of the body may be involved. 

The mode of infection determines in 
large part the anatomical location of this 
disease. According to Mattson, the portals 
of entry in order of frequency are: first, 
oral cavity; second, gastrointestinal tract; 
third, respiratory tract; fourth, skin abra- 
sions. Infection through the oral cavity 


usually occurs as a result of chewing straw, 
weeds, or grain, and is responsible for the 
frequent involvement of the mouth and 
jaws. Infection through the gastrointesti- 
nal tract occurs in much the same manner, 
except that the infected material is ingested 
and is responsible for the usual abdominal 
involvement of cecum and appendix. Infec- 
tion through the respiratory tract is usually 
considered to be the result of inhalation 
of infected material, such as the dust and 
chaff found around threshing machines 
and hay baling presses. Infection through 
the skin by direct inoculation through open 
wounds or sores 1s responsible for most cu- 
taneous lesions. Some of the skin manifes- 
tations are results of blood-borne infection, 
according to Good. Bone involvement is 
thought to be uniformly the result of direct 
extension and metastases and is never pri- 
mary. The usual sites of bone involvement 
are mandible, ribs, pelvis, sternum, and 
vertebrae. Occasionally other bones may 
be affected. The lumbar vertebrae are 
rarely involved, although this involvement 
constitutes the presenting symptom in one 
of the cases reported in this communica- 
tion. 

The presenting symptoms of actinomy- 
cosis naturally vary with the anatomical 
location. In cervicofacial involvement, the 
most prominent feature is a hard, indu- 
rated swelling of the affected region, which, 
when adjacent to the mandible, causes im- 
paired function. In the later stages, there 
is apt to be a breaking down of the indura- 
tion with sinus tract formation. 

Abdominal actinomycosis is rarely, if 
ever, correctly diagnosed at the initial 
examination. The presenting symptoms are 
indistinguishable from either acute or 
chronic appendicitis, and the patients are 
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operated upon under these diagnoses. Even 
at operation, actinomycosis of the appendix 
is usually not differentiated from the usual 
forms of appendicitis and appendicial ab- 
scess, since the gross pathology 1s so simi- 
lar. Usually only the clinical course follow- 
ing operation leads to the correct diagnosis. 
According to Good, the postoperative 
course is somewhat as follows: The con- 
valescence is essentially that of the usual 
case of appendicitis, with good wound heal- 
ing in a high percentage of cases. Several 
weeks after operation, there is an exacerba- 
tion of symptoms with toxic manifestations 
and tenderness either in the region of the 
incision or in the flank. By this time, an 
abscess has formed, which is usually in- 
cised and drained. A sinus tract then forms, 
which drains for an indefinite period. 
The chronically draining appendicial sinus 
should then lead the surgeon to rule out 
actinomycosis, for this is the most fre- 
quent cause of such sinuses. Repeated mi- 
croscopic examinations of the material 
from the sinuses may be necessary before 
the fungus is found. 

The symptoms of intrathoracic actino- 
mycosis, according to Good, may simulate 
those of several other diseases: first, simple 
catarrhal or mucous bronchitis, when the 
sputum 1s mucoid, or bronchiectasis when 
the sputum is fetid; second, bronchopneu- 
monia; third, tuberculosis; fourth, lung ab- 
scess. Roentgen examination of these cases 
shows no definitely pathognomonic fea- 
tures. Kirklin and Hefke have reviewed a 
series of 14 cases in which the roentgeno- 
logical features are described, and they 
state that there is only one maternally help- 
ful diagnostic point when present, and that 
is rib destruction with apparent lung ab- 
scess. Chronic lung abscess would not lead 
to such involvement. 

Actinomycotic lesions of the skin, ac- 
cording to Andrews, are rather characteris- 
tic, being local, dusky red swellings, deep, 
fluctuating sadas, and sinuses exuding 
a purulent discharge. This author states 
that primary actinomycosis of the skin is 
a rare disease. 
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The positive diagnosis of actinomycosis 
in the various locations depends upon the 
identification of the fungus microscopi- 

cally. According to Figi and Cutts, actino- 
mycosis must be considered as a diagnostic 
possibility with regard to indeterminate 
tumor, chronic infection, or persistent si- 
nus, even if the patient is young. Any atyp- 
ical chronic lung infection, any hard in- 
durated swelling in the cerv cofacial region, 
and particularly, any chronically draining 

abdominal sinus should at least arouse sus- 
picion as to the possibility of actinomyco- 
sis. In all such cases, smears should be 
made from sputum and pus in an attempt 
to identify the fungus. Repeated examina- 
tions may be necessary before the organism 
is found. Tissue sections are sometimes of 
value, although negative reports do not ex- 
clude the possibility of the disease. 

The treatment of actinomycosis has va- 
ried greatly from time to time. The original 
treatment was surgery alone, which gave 
rather unsatisfactory results. Later, iodides 
were administered internally either alone 
or in conjunction with surgery, and there 
was an Improvement in results. According 
to Bérard, a commission appointed by the 
French Government in 1893 administered 
iodine experimentally to animals affected 
with actinomycosis. Out of 185 animals 
treated, 131 were reported as cured. Roent- 
gen irradiation was successfully used by 
Harsha in 1904 in conjunction with incision 
and iodides by mouth. Since that time, 
numerous authors have presented their re- 
sults, most of them ascribing the good re- 
sults chiefly to irradiation. According to 
Desjardins, the clinical evidence of proved 
cases reported in the literature seems to 
indicate that the chief factor in these cases 
was irradiation, and not surgery and io- 
dides, This author states that in his opinion 
neither surgery nor iodides are contraindi- 
cated but are distinctly useful in conjunc- 
tion with irradiation. He also stresses the 
importance of early diagnosis so that treat- 
ment may be instituted before massive 
involvement has taken place. In our clinic, 
combinations of surgery and iodides with 
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roentgen irradiation have been used to ad- 
vantage. Surgical intervention should be 
confined to the evacuation of pus. Massive 
doses of iodides are administered by mouth, 





Fic. 1. Case 1. Showing invasion of lumbar verte- 
brae by actinomycosis. 


the dosage varying with the size of the pa- 
tient, but ranging up to 250 minims of 
potassium iodide three times per day. One 
child ten years of age, with cervicofacial 
involvement, received 160 minims thrice 
daily. With combined irradiation and io- 
dide therapy, a cure was obtained. It has 
been our custom to administer a saturated 
solution of potassium iodide, giving 10 to 
20 minims by mouth three times daily, and 
increasing the dosage quite gradually until 
the limit of tolerance is reached. More re- 
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cently, we have been using tincture of io- 
dine in milk, following the method of treat- 
ment outlined by Chitty in 1926. This 
author reports cures in four successive 
cases by the use of § to 10 minims of tinc- 
ture of iodine, three times daily, freshly 
added to one-half cup of milk. According to 
Chitty, iodine in milk forms a truly colloi- 
dal solution, which might possibly be more 
effectual than the usual method of iodide 
administration, but our experience with 
this method is too recent and too limited 
to warrant any opinion regarding this form 
of therapy. These methods of iodide ther- 
apy are combined with roentgen irradia- 
tion. The voltage varies from 132 to 200 
peak kilovolts, and the filtration varies 
from 4 mm. of aluminum in the relatively 
superficial to o.§ mm. of copper plus I mm. 
of aluminum in the abdominal cases, each 
depending upon the location of the lesion. 
A sufficient number of portals is used to 
secure a depth dose equivalent to one-half 
erythema at the site of the lesion, the num- 
ber of roentgens depending upon the qual- 
ity of the radiation. This course of treat- 
ments 1s repeated every three weeks as long 
as there is indication, the location of the 
portals being varied to save the skin. 

In our series of cases, there is one which 
has particularly interested us on account of 
the involvement of the lumbar vertebrae, 
which, judging from the cases reported in 
the literature, is quite rare. Briefly sum- 
marized, the case histories are as follows: 


Case 1. Female, colored, aged fourteen, ad- 
mitted to the Hospital complaining of an inter- 
mittently draining sinus in the right lower 
quadrant, present since an appendectomy three 
vears previously. One year prior to admission, 
there was a mass which ruptured spontaneously 
over the anterior aspect of the left ilium. A 
second draining sinus persisted at this point. 
Six months prior to admission, the patient 
began to suffer with “stiffness in her right hip.” 

Physical examination on admission was nega- 
tive except for two draining sinuses, 45° flexion 
of the right thigh, and extreme emaciation. 

Roentgen examination (Figs. 1 and 2) of the 
pelvis and lumbar spine showed irregular, 


Vor. XXX, No. 4 


fuzzy, new bone formation over the bodies 
of the lumbar vertebrae and the anterior aspect 
of the sacrum. In the bodies of the lumbar ver- 
tebrae, there were small, irregular areas of bone 
destruction. The intervertebral discs showed no 
narrowing. The peculiar appearance of the 
spine, together with the draining sinuses, led 
is to suspect actinomycosis, which was later 
oroved microscopically. 

The patient has received tincture of iodine 
:n milk and roentgen irradiation since May 26, 
(932, eight courses of 200 kv. radiation having 
been given. Her general condition at this time 
‘September 10, 1932) shows little change, but 
there has been a distinct decrease in the amount 
of drainage from the sinus. 

Case 11. Female, colored, aged sixteen, ad- 
mitted to the Hospital complaining of a “sore 
on her right side” of one month’s duration. 

Physical examination was essentially nega- 
tive except for two draining sinuses on the right 
posterior axillary line at the level of the first 
lambar vertebra, with a definite mass beneath 
the sinuses. 

Roentgen examination of the chest was nega- 
tive. An opaque enema showed a torsion deform- 
izy of the cecum without evidence of infiltra- 
tion. Bilateral pyelograms showed a moderate 
degree of dilatation of the right renal pelvis and 
calyces. 

The sinus tracts were explored surgically on 
several occasions and were seen to extend both 
to the right renal region and toward the cecum, 
but ıt was impossible to demonstrate definite 
primary involvement in either region. Smears 
were positive for actinomyces on several occa- 
sons. 

The patient received massive doses of potas- 
stum iodide by mouth and sodium iodide intra- 
v2nously, together with 200 kv. roentgen irradi- 
a-ion, keeping the lesion at one-half erythema 
dose level for a period of six weeks. The pa- 
tient’s condition steadily grew worse, and she 
d:ed seven weeks after institution of therapy. 
Although strenuous efforts were made to ob- 
tain an autopsy, this was refused. 

Case 111. Male, white, aged fifty-one, farmer, 
was operated upon in November, 1928, for 
ruptured gangrenous appendix, following which 
a sinus tract developed. Some time after return- 
ing home, a hard mass developed to the left of 
the abdominal incision, which had continued 
to drain. In March, 1929, the patient was again 
acmitted, presenting the mass and the draining 
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sinus. An incision was made in the mass, and 
the sinus tract was opened up. Smears from the 
material removed were positive for actinomyces. 
Massive doses of potassium iodide were given 
in conjunction with 135 kv. roentgen irradia- 





Fic. 2. Case 1. Lateral view, showing normal joint 
spaces, fuzzy new bone formation, and small 
areas of bone destruction. 


tion, two courses being given. No improvement 
was noted. The patient did not return for fur- 
ther treatment and died about three months 
after institution of therapy. 

Case 1v. Male, white, aged forty-seven, ad- 
mitted to the Hospital April 1, 1928, one month 
after an acute illness. At the onset, the patient 
had a high temperature and chills for several 
days, with a pain in his right chest. On the 
day of admission, he coughed and expectorated 
large quantities of purulent material. 

Physical examination revealed signs of right- 


sided empyema. Laboratory studies revealed 
severe diabetes. 

Roentgen examination showed encapsulated 
fluid in the posterior portion of the right tho- 
racic cavity. 

Thoracostomy was done, and 1000 c.c. of 
greenish vellow, purulent material was evacu- 
ated. A second drainage was done a month 
following this, soon after which actinomyces 
were discovered. About five months following 
this, swellings were noted over the angle of the 
left jaw and over the left scapula. Actinomyces 
were found in the material from these lesions. 

Massive doses of iodides were started at this 
time, and roentgen irradiation was initiated two 
months following this. The patient received 
four courses of roentgen therapy and continu- 
ous iodide medication. He was discharged four- 
teen months after admission, considerably im- 
proved. He was able to resume part time work 
on the farm. Fifteen months following this, he 
was admitted for diabetic gangrene, his chest 
being in a quiescent stage. He was admitted 
twice within the next one or two years for con- 
trol of the diabetes. In April, 1932, he was ad- 
mitted for further treatment of the chest. In 
the seven months preceding this, the sinus tract 
in the lower right chest started draining con- 
tinuously, having ceased draining three months 
after his first discharge from the Hospital. 
Since April, 1932, he has received six courses of 
roentgen irradiation with shght improvement. 

Case v. Male, colored, aged nine, admitted 
to the Hopa complaining of swelling of the 
right jaw of six weeks’ duration. This was asso- 
ciated with some pain and inability to open the 
mouth widely. There was some swelling tn the 
right cervical region just below the angle of the 

Roentgen examination showed well-defined 
new bone formation about the angle of the right 
jaw, without bone destruction. 

Incision of the mass at this time showed only 
inflammatory tissue. Operation for drainage 
was done a month later and again a month fol- 
lowing this, when an incision was also made 
over the cheek and the process found to extend 
up to the region of the frontal sinus. At this 
time, actinomyces were found. 

The patient was put on massive doses of 
iodides by mouth and was given four courses of 
roentgen therapy. He was last seen six months 
after admission and was practically well. We 
have since heard that he is entirely well. 


Vincent W. Archer and W. 


Allen Barker OCTOBER, 1933 

Case vi. Male, white, aged ten, admitted to 
the Hospital complaining of inability to open 
the mouth for the past four weeks. T here was a 
definite hard mass at the angle of the left jaw, 
which was apparently fixed to the bone. 

Roentgen examination was negative. 

Incision into the mass was done with the 
evacuation of some pus which contained sul- 
phur granules. The microscopic examination 
confirmed the diagnosis of actinomycosis. 

The patient was started on massive doses of 
iodide by mouth, and roentgen therapy. 

When the patient returned one month later, 
an inflammatory mass was excised. He was con- 
tinued on iodide by mouth and given five 
courses of roentgen therapy. The patient was 
last seen December, 1930, four months after the 
first admission, and was much improved. We 
have since learned that this patient is entirely 
well, 

Case vit. Female, white, aged twelve, ad- 
mitted to the Hospital complaining of a swell- 
ing over the lower left jaw of six months’ dura- 
tion. 

Roentgen examination showed some new bone 
formation about the angle of the mandible, 
with irregular areas of bone destruction, 

Incision with evacuation of ee was done 
along with curettage of the bone. Sulphur 
granules were found, and these showed acti- 
nomyces pa Groscopically: The operative wound 
healed nicely, and the patient left the Hospital 
in eight days The patient was last seen in 
1930, ten years after operation, and has had no 
recurrence of her trouble. Neither iodides nor 
roentgen therapy was used in this case. 

Case viur Male, white, aged forty-one, 
admitted to the Hospital complaining of ina- 
bility to open the mouth, except partially, for 
six months previous to admission. There was 
a definite mass at the angle of the left jaw. Inci- 
sion was made into the mass, and sulphur 
granules were found, which revealed organisms 
of actinomycosis on microscopic examina- 
tion, 

The patient was put on iodides by mouth, 
with the dose to be increased to 200 minims, 
three times daily. She was readmitted one 
month later, when another fluctuating mass 
was incised and drained, with curettage of the 
mandible. lodides by mouth were continued for 
several weeks. The patient was apparently well 
within a few months, and when seen recently, 
eight vears after operation, was entirely well. 
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COMMENT 

From a study of the literature and ob- 
servation of our limited series of cases, it 1s 
apparent that the response to therapy di- 
rected against actinomycosis varies greatly 
with the anatomical location. Cervicofacial 
involvement almost invariably responds 
well to surgical curettage, iodides, and 
roentgen irradiation, and frequently even 
to surgery alone, where the disease is well 
localized, as is shown in one of our cases. 
Where there is more extensive involvement, 
iodides and radiation therapy should be 
used as adjuncts to surgery, since complete 
surgical extirpation of the diseased tissues 
would be impossible on account of the com- 
plex cervicofacial anatomy and facial dis- 
fgurement. The cases of actinomycosis 
with thoracic and abdominal involvement 
resent quite a different problem. Surgery 
‘n these cases plays a minor rôle and should 
be used only to evacuate pus and to estab- 
lish drainage. Massive doses of iodides and 
roentgen irradiation are the principal thera- 
peutic agencies in such cases. The results 
in these patients are not brilliant, but suf- 
ficient improvement has been noted to war- 
rant the continuation of this method of 
treatment until the advent of a more satis- 
factory therapeutic regimen. Since thoracic 
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and abdominal cases are usually not diag- 
nosed until there is extensive involvement, 
it is apparent that one cannot hope for 
complete surgical removal of all of the 
diseased tissue. This being true, too radical 
surgery with dissection of all sinus tracts 
would tend to spread the process rather 
than to effect a cure. The best results in 
this type of case seem to be obtained by 
keeping these patients continuously on 
iodides by mouth up to the limit of toler- 
ance, combined with roentgen irradiation, 
and by using surgery only for the evacua- 
tion of collections of pus. 


SUMMARY 


A case of lumbar spine involvement sec- 
ondary to abdominal actinomycosis ts pre- 
sented. 

Cervicofacial lesions usually respond 
readily to surgery, massive doses of iodides 
by mouth, and roentgen irradiation. 

Thoracic and abdominal lesions are much 
less amenable to any form of treatment, 
but many are benefited to a greater or less 
degree by continuous massive doses of 10- 
dides up to the limit of tolerance, combined 
with roentgen irradiation. In these cases, 
surgery should be used only to establish 
drainage for collections of pus. 
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THE DETECTION AND ESTIMATION OF RADIUM 
IN LIVING PERSONS 









IV. THE RETE? 


ITION OF SOLUBLE RADIUM SALTS 


ADMINISTERED INTRAVENOUSLY 
by 
HERMAN SCHLUNDT, PH.D. JOHN T. NERANCY, M.D. 
Professor of Physical Chemistry Clinical Directar, Elgin State Hospital 
University of Missouri Elgin, Liinots 
and 


JOHN PAUL MORRIS, A.M. 


Assistant in Chemistry, University of Missouri 


COLUMBIA, MISSOURI 


HE administration of soluble radium 

salts intravenously was undertaken in 
Flgin State Hospital in March, 1931, with 
a selected group of patients, classified for 
the most part as dementia praecox cases. 
Radium chloride in 10 microgram doses dis- 
sclved in isotonic sodium chloride solution, 
having a volume of 2 c.c., and carefully 
standardized, was injected at intervals of 
a few days to a week over periods which 
ranged from two months to six months. 
Tae lowest amount administered to any 
one patient was Jo micrograms, and the 
highest, 450 micrograms. During the last 
week in December the radioactivity of 
these patients was measured by both the 
gamma-ray method for testing persons for 
radioactivity and the expired-air method. 
In June, 1932, six months later, another 
series of tests for radioactivity was made 
on the same patients, no radium having 
been administered to the patients between 
the first and second measurements of 
radioactivity. The results of the radio- 
active measurements thus constitute a con- 
tribution to our knowledge of the retention 
of radium in the human body. In addition, 
asummary of clinical observations has been 
incorporated. 

Recently Barker and Schlundt,! with the 
cooperation of a small group of medical 
men who have administered radium intern- 
ally for several years, measured the radium 
retained by 10 patients to whom radium 
ch.oride had been administered orally and 
intravenously over periods ranging from 
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two years to four years, and in amounts 
totalling from 8o micrograms to 1,455 
micrograms. They also refer to earlier in- 
vestigations on the elimination of radium 
given internally. In <5 of the patients the 
tests for radioactivity were negative, but 
one of the subjects retained between 20 
to 30 micrograms out of 8go administered, 
one and two-thirds years after the last 
time radium chloride was administered 
intravenously. Through the courtesy of 
Mr. H. M. Armstrong of the Radium Ex- 
tension Service we were given the op- 
portunity of testing again one of the radio- 
active patients, Case ix, at this time, when 
fully two vears had passed since radium 
had been administered. In 1930, the radium 
retained by this patient was found to be 
between 10 to 18 micrograms, and to our 
surprise this patient still retains nearly 
the same amount today. This anomalous 
result stands out in contrast to the findings 
upon second measurement of the patients 
in Elgin, each of whom shows a marked 
loss in radium during the lapse of six 
months. 


EXPERIMENTAL PART 


To determine the total amount of radium 
in the body it 1s necessary to make two 
sets of measurements: (1) the gamma-ray 
activity of the subject, and (2) the quantity 
of radon (radium emanation) continuously 
expired by the patient. The sum of the two 


measurements gives the total radium pres- 
ent: 
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The basis for this method is readily 
understood when one bears in mind that 
the total radium in the body is made up 
of two parts: (1) the fraction which holds 
its offspring, radon and its transformation 
products, Ra A, B, and C, and (2) the 
part which continuously gives off the radon 
produced. The gamma rays from radium 
are emitted entirely by Ra C, whose 
amount depends solely upon that part of 
the radon produced and which is retained 
in the system. The radon which is exhaled 
by the patient does not contribute to the 
gamma-ray activity. By measuring the 
quantity of radon in the expired air, that 
part of the radium which escapes detection 
by the gamma-ray method is determined. 

Gamma-Ray Measurements. The gamma- 
ray measurements were made with a new 
Wulf-Hess quartz-fiber (bifilar) instru- 
ment, whose natural drift amounted to 
only one small subdivision of the scale of 
one of the fibers in 35 to 45 minutes. We 
followed very closely the method described 
by Schlundt, Barker and Flinn. The elec- 
trostatic capacity of the electrometer sup- 
plied by the makers is 1.04 cm., and a fall 
of one subdivision of one of the fibers rep- 
resents a drop in potential of 3.44 volts for 
that part of the scale over which readings 
were always made. The extremely small 
natural ionization current of the instru- 
ment may be calculated by substituting 
values in the formula, 


. CV 
300 Ff 

where 7 stands for the ionization current 
expressed in electrostatic units, which may 
be converted into amperes by dividing by 
3 x10°; Cis the electrostatic capacity, 1.04; 
J’, the potential drop in volts, observed 
during the time, 4, expressed in seconds: 
300 being the factor for converting volts 
into electrostatic units. For a natural drift 
of one subdivision in 40 minutes, the value 
of 7 comes out 4.97 X 107° e.s.u., or 1.66 X 
107 amperes. The number of ton pairs 
produced per second in the chamber of 
the electroscope is given by dividing the 
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current, 4.97X1o-° esu. by the unit 
charge, 4.77 X107, which gives about 
10,000. Since the actual volume of the 
chamber of the electroscope is approxi- 
mately 1000 c.c., 1t follows that the natural 
drift of the instrument corresponds to a 
production of 10 ions per c.c. per second. 
Next suppose we observe the drift of the 
electroscope when a radioactive patient 1s 
sitting near it and we find that the fiber 
drifts one division in 2¢ minutes. Sub- 
stituting for Z in the above formula, and 
subtracting the natural ionization current, 
we find that the increase in drift corre- 
sponds to an ionization current of 2.98 X 
io es.u., or the production of 6.3 pairs 
of ions per c.c. per second by the penetrat- 
ing radiation from the subject under test. 
This form of expressing activities has one 
advantage: activities measured with other 
electrometers similar in type but differing 
in capacity and voltage scale are directly 
comparable when expressed as ionization 
currents. 

Useful as this method of expressing 
activities often is, it however falls short 
for one of our purposes, in not stating the 
actual quantity of radium present in the 
person under test. In computing the num- 
ber of micrograms of radium responsible 
for the gamma-ray activity of the patients 
we divided the observed net drift per 
second by o.coo180 (180 xX107*). This cal- 
ibration constant, 180 x 107, for the Wulf- 
Hess instrument, used for making all the 
gamma-ray measurements, represents the 
net drift of each fiber in divisions per 
second produced by each microgram of 
radium present in the system. 

This value for the calibration constant 
of our Wulf-Hess electrometer is based 
upon an experimental calibration of a dup- 
licate instrument by Mr. F. L. Knowles of 
the U. S. Public Health Service.’ He states: 





“In order to determine the sensitivity of the 
Waulf-Hess electroscope under known and easily 
reproducible conditions (so that the readings 
obtained with this electroscope could be com- 
pared with those obtained with other electro- 
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scopes), a 10 mg. standard of radium enclosed 
na cylinder of lead, having an outside diam- 
eter of 27 mm. and an inside diameter of 20 
mm., was placed 65 cm. from the center of the 
electroscope, and the net rate of fall of the 
nbers of the Wulf-Hess electroscope determined 
under these conditions. It was found to be 0.331 
divisions per second.” 


We placed a radium standard of 5.27 
mg., 65 cm. from the center of our instru- 
ment and found the net drift to be 0.207 
divisions per second. Our radium standard 
would produce a net drift in the electro- 
scope calibrated by Knowles of o.174 
Civisions per second. Hence, our instru- 
ment 1s a little more sensitive, the ratio 
teing 1.19. 

Since Knowles found that each micro- 
gram of radium in a human cadaver pro- 
duced a net drift of 151 X10 divisions per 
second in the Wulf-Hess electroscope used 
in his work, it follows that one microgram 
of radium will produce a net drift of 151 X 
1>-°X 1.19 or 180X107 divisions per sec- 
ond, and this is the value we have used in 
converting observed net drifts into micro- 
g-ams of radium by the gamma-ray method 
o” estimation. 

Knowles determined the calibration con- 
stant of his instrument by measuring the 
net drift produced by the gamma radiation 
from a cadaver implanted with a number 
of radon seeds of known gamma-ray activ- 
ity distributed over the body proportion- 
ately to the bone mass. An extended series 
of readings tor three different amounts of 
radon averaged a net drift of 151X10 
divisions per second per microgram of 
radium. Two other methods of calibrating 
gamma-ray electroscopes in terms of net 
drift per microgram of radium are described 
by Schlundt, Barker, and Flinn? and by 
Schlundt and Failla.’ 

The U. S. Public Health report gives 
still ee convenient method of calibrat- 
ing a gamma-ray electroscope: 


“The distance from the electroscope at 
which an amount of radium equal to the 
amont of radium distributed in the body of the 


Detection of Radium in Living Persons S17 


cadaver must be placed in order to produce the 
same net drift of the fiber, was determined by 
placing an arbitrary amount, 174.2 micrograms 
of radon at distances of 37, 36 and 34 cm. from 
the electroscope. The effective distance deter- 
mined in this way was found to be 37.4 cm.” 


One thousand one hundred and twenty 
(1,120) micrograms of radium placed at a 
distance of 37.4 cm. from the center of our 
electroscope produced a net drift of 0.194 
divisions per second, or the net drift per 
microgram of radium is 173 X10 divisions 
per second. 

Radon in Expired dir. The first series 
of determinations of the amount of radon 
in the expired air of the patients were made 
with two Lind electroscopes, the ionization 
chambers of which had a volume of 2,700 
c.c. These instruments were loaned to us by 
Dr. Frederick B. Flinn of Columbia Uni- 
versity. For the second series of measure- 
ments, the Lind electroscopes used were 
loaned to us by the U. S. Public Health 
Service. These electroscopes were used in 
preference to our own Instruments on ac- 
count of their low natural drift, which was 
generally less than 0.008 divisions per 
second and at times ran as low as 0.004 
divisions per second. 

Each electroscope was calibrated by us 
in terms of radium units. Readings of 
natural drifts were taken before and after 
each test, and always over the same part 
of the scale and over approximately the 
same number of divisions of the scale. 
With “expired air” in the chamber at least 
two sets of readings were always made, the 
first one ten minutes after the introduction 
of the exhaled air and then a second one 
after a noted interval of about half an hour. 
From these readings the maximum value 
was deduced by extrapolation on the ion- 
ization curve for radon. About once a day 
the extrapolated value was checked by 
making a set of readings at the time of. 
maximum, three hours after introduction 
of the exhaled air. Thorium emanation was 
not detected in the expired air. 

The expired-air tests were made by hav- 
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ing the subject blow through a drying train 
and an ionization chamber connected in 
series for a time, three to four minutes— 
sufficiently long to make sure that practi- 
cally all the air originally in the chamber 
had been replaced by “expired air.” Several 
patients could not be induced to blow 
normally and a few refused to blow at all. 
This accounts for question marks after a 
few values and for blanks in the table 

To calculate the quantity of radium that 
must be present to generate the radon that 
is continually being exhaled it is necessary, 
of course, to measure the volume of the air 
expired in normal breathing, in a given 
interval of time. This quantity was not 
measured for each patient. Instead, we 
have arbitrarily used the same factor for 
all patients. We have assumed an average 
value of one liter of air being expired in 8 
seconds or 2.7 liters in 21.6 seconds. The 
first objective is to find the quantity of 
radon expired per second. This figure is ob- 
tained by multiplying the observed net 
drift of the electroscope by its calibration 
constant and dividing by 21.6. Then divid- 
ing by 2.09 X10, the rate at which radon 
is produced from radium, gives the number 
of grams of radium in the body producing 
the radon in the exhaled air. 


Since the variations in the amounts of 


air exhaled by different persons over the 
same period of time are by no means small, 
it follows that the radium values reported 
for the expired-air determinations are only 
roughly approximate, and we must rely on 
averages in any discussion of these results. 

We feel justified in assuming that the 
individual patient performed the blowing 
of air through the ionization chamber in 
practically the same way the second time 
he was tested as he did the first. The two 
radium values reported under expired air 
for the same patient thus appear to be 
quite comparable. Hence, the percentage 
decreases in radium values observed be- 
tween the first and second series of tests 
do not involve the element of error that 
may exist in the actual number of micro- 
grams of radium reported. 
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Measurements were made on one of the 
student nurses who had not received ra- 
dium treatment. This control subject is the 
last one in the table. 

The results of our measurements are 
summarized in Table 1. The second column 
gives the total quantity of radium admin- 
istered to the patient expressed in micro- 
grams. A dosage of 150 micrograms repre- 
sents 15 treatments of 10 micrograms each 
administered weekly. In the third column 
is recorded the time that had elapsed be- 
tween the last injection of radium and the 
date on which the first series of measure- 
ments for radioactivity were made, the 
closing week of December, 1931. The next 
column, four, gives the quantity of radium 
measured by the gamma-ray electrometer. 
This is the amount of radium from which 
the radon and its distintegration products 
are retained in the system. Column five 
gives the radium which produced the ra- 
don that is continually exhaled. The next 
column, six, gives the total radium retained 
by the patient; and the next column, seven, 
gives the percentage of radium still present 
in the system. In the second section of the 
table we have recorded in four columns the 
results of our second series of measurements 
made six months later. 

Summary and Discussion. Of the 25 
patients first measured, complete gamma- 
ray and expired-air tests were obtained for 
13 in the second series of measurements. 
Omitting patient NV from the first series, 
the 12 patients had received 2,190 micro- 
grams of radium of which 93.6 micrograms 
were retained, or 4.3 per cent. Six months 
later, these 12 patients and patient N to 
whom a total of 2,550 micrograms of ra- 
dium had been administered retained only 
49.4 micrograms or 1 -g per cent. During 
the interval of nearly six months between 
the first and second series of measure- 
ments these patients eliminated 55 per 
cent of the radium present at the time 
of the first tests, or they lost radium at the 
rate of about 13 per cent per month as 
deduced by substituting in the simple ex- 
ponential formula: N =N, where’N is 
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45; No, 100; and ¢, 6 months; then, solving 
for r. The applications of this formula hold 
when we assume that the amount of radium 
aliminated at any time is proportional to 
zhe amount present at the time. The aver- 
age percentage elimination of radium dur- 
mg: the interval of six months between the 
first and second series of measurements 
is not changed materially by comparing 
separately instead of the totals, either the 
gamma-ray values or the expired-air values. 
The rate of elimination found adds to the 
findings of other investigators. They con- 
firm: one of the results of Seil, Viol, and 
Gordon® who studied the elimination of 
soluble radium salts and report that after 
the rapid elimination of radium during the 
frst week after administration, they found 
the amount eliminated to be less than 1 
per cent per day. Schlundt and Failla,’ 
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on the other hand, by analysis of excreta 
found that two dial painters who had con- 
tracted poisoning twelve years before, elim- 
inated the radium at the rate of only o.1 
per cent per month. Evidently then, as 
time goes on, the radium remaining in the 
system becomes more firmly fixed. 

At an early stage of our measurements . 
we became impressed with the relatively 
high proportion of radon continually ex- 
haled by the patients. The amount of 
radium which retains radon and its disia- 
tegration products, Ra A, Ra B, Ra C, was 
found to beless than one-seventh of the total 
present at the time the first series of meas- 
urements were made, and approximately 
one-sixth of the total present six months 
later. Adding up the gamma-ray values 
and expired-air values for 12 of the most 
radioactive dial painters free from meso- 


TABLE I 
RADIUM RETENTION OF PATIENTS 


June, 1932 


December, 1931 





s ugm. Ra} rstIn- gm. Ra ugm. Ra | Total Ra ugm. Rajugm. Ra | Total Ra 
Patient Given | terval | Gamma|Expired Ra Retained) Gamma Expired [Ra „gm. Retained 
: Ray Air percent | Ray Air _ | percent 
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thorium, measured by Knowles of the U. S. 
Public Health Service, we find that the 
radon exhaled falls slightly short of one- 
half of the total produced by the radium 
present in the subjects. Likewise, the per- 
centage of radon expired by radioactive 
patients measured by Barker and Schlundt 
falls slightly below half of the total. 

The high emanating power of the radium 
present in the Elgin patients indicates that 
the radium had not yet passed into the 
crystalline state of aggregation.’ Although 
the solubility of radium sulphate is fully 
100 times less than that of barium sulphate, 
the volume of the blood can carry in solu- 
tion a quantity five times the doses (10 
gm.) regularly administered to the Elgin 
patients. Probably then the radium ions 
existin the system in combination with col- 
loidal substances analogous to radium ad- 
sorbed on precipitated ferric hydroxide, 
which is characterized by its high emanat- 
ing power.®® This result of our investiga- 
tion deserves further study. 

As a consequence of the high emanating 
condition of the radium, its alpha radia- 
tion, the active therapeutic agent of radium 
present in the system, is diminished to 
about 40 per cent of the number of alpha 
particles which would radiate tissue if all 
the radon generated were retained. The 
gamma-ray values of the patients serve 
as an index of the penetrating radiations, 


the beta and gamma rays, whose source ts 
mainly Ra C. 


CLINICAL DATA 


Before viewing the clinical aspect of the 
32 psychiatric patients who were treated at 
the: Elgin State Hospital from March to 
December, 1931, with intravenous injec- 
tions of radium chloride, the following 
points should be clearly understood. 

Previous researches on the rate, manner, 
and completeness of the elimination of 
radium from the body convinced us of the 
harmlessness of our dosages. We therefore 
were certain not to injure the health of the 
patients. 

We used only a reliably standardized 
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solution of radium chloride, thus avoiding 
the hazards which are inherent in uncon- 
trolled products. This safeguard was also 
necessary in view of the fact that unfavor- 
able comments have accompanied the ap- 
plication of many commercial radium prod- 
ucts. 

The biologic action depends on the de- 
gree of ionization which in turn is direct- 
ly proportional to the quantity of alpha 


radiation. The penetrating range of alpha. 


rays is exceedingly short compared with 
gamma rays, and the maximum exploita- 
tion, therefore, 1s assured if the source of 
alpha rays—in this case, the pure radium 
salt—comes in the closest possible contact 
with all tissues of the body. For that 
reason, the injections were given intrave- 
nously. | 

Radium and its derivatives have been 
used by many investigators; some reports 
are enthusiastic, some dispute its value. 
More or less convincing claims have been 
advanced that it stimulates hematopoiesis, 


metabolism, excretion of nitrogen in the - 


urine and mobilization of sulphur; that it 
acts in a way similar to arsenic as a general 
tonic; that it combats toxemias by increas- 
ing oxidation, lessens the coagulation time 
of the blood and intensifies the glandular 
activity. If these claims are anywhere near 
the truth, radioactivity in the living body 
might result in some benefit in certain 
psychoses. 

Beyond a large vocabulary and an im- 
posing array of speculations about “mental 
mechanisms,’ we know very little about 
the causation of a large number of mental 
disorders. But just because our crude 
pathological anatomical methods fail to re- 
veal gross alterations in the structure of the 
brain, we could hardly assert that there can 
be no molecular or atomic alteration of the 
brain structure. Dissociation, ionization, 
hydration, dehydration, etc.,—who knows 
much about the rôle they play in the living 
nerve cell? We admit that in using radium 
as an alterator of molecular structure, for 
instance, or as a source of radiating energy 
in general, we have a vague idea that it 
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TABLE II 


AMOUNT OF TREATMENT AND IMPROVEMENT™ 





Patient Psychiatric Classification lay Improvement 
Evangeline P. D. P. Paranoid 140ugm. | 2plus 
(E) Elizabeth J. Invol. Melancholia 160 2-plus 
(My Anna M. D. P. Paranoid 360 3-plus (At home) 
-{S) Lina P. Invol. Melancholia 70 3-plus (At home) 
(V) Lawrence P. D. P. Catatonic 100 3~plus (At home) 
(T) Dorothy D. D. P. Hebephrenic IIO 3-plus (At home) 
(U) Allan W. D. P. Hebephrenic go - 4-plus (At home) 
(W) Charles W. D. P. Unspecified go 4-plus (At home) 
Rose D. Manic. Dep., Dep. 200 | 4-plus (At horme) ° 
Edith C. Undiagnosed Psych. 260 «-plus (At home) 
Sadie S. Invol. Melancholia 150 4-plus (At home) 


Total number of improvements and recoveries, 11 


` (In the above table 2-plus signifies moderate improvement, 3-plus considerable improvement, and 4-plus 


recovery.) 


. * The capital letters are the patients listed in Table 1. 


must in some way affect living matter. 
These considerations, together with the 
initiative of Dr. F. D. John and Dr. A. J. 
Carlson, both ardent advocates of the in- 
ternal use of radium, prompted us to try 
radium chloride injections in some of our 
cases to observe its clinical results and to 
measure the rate of elimination by ac- 
curate scientific measurements. Our study 
might serve as an inducement to others to 
make better and more intelligent observa- 
tions. After all, not a few valuable achieve- 
ments in medicine came into existence 
largely through empiricism or accident. 

In this paper we are primarily concerned 
with the retention of radium in the human 
body after injection of a given quantity of 
radium. Hence, the clinical data are given 
only in a very abbreviated manner and as 
a sort of appendix. Thirty-two cases were 
treated with total doses ranging from 70 to 
450 micrograms. Only 4 patients received 
less than 100 micrograms. Of this group, 8 
were not available for subsequent measure- 
ments. However, since they were followed 
up by our social service department, they 
were evaluated from a psychiatric stand- 
point and dre therefore included in the 
following summary: 


PSYCHIATRIC CLASSIFICATIONS 


Dementia Praecox = 22 


Hebephrenic type 
Catatonic type 
Paranoid type 
Unspecified type 
Involutional Melancholia 7 
Manic Depressive, Depressed 2 
Undiagnosed Psychosis I 


m wap LO CO 


Total _ 3 32 
(Of these there were 9 males and 23 females.) 


RESULTS 
Unchanged mental status: 
Dementia Praecox 16 


Hebephrenic type 6 
Catatonic type 7 
Paranoid type 3 
Involutional Melancholia 
Manic Depressive, Depressed, 
(Also tuberculosis) 
Total 


Improved mental status: 


Dementia Praecox 6 
Hebephrenic type 
Catatonic type 
Paranoid type 
Unspecified type 

Involutional Melancholia 

Manic Depressive, Depressed 

Undiagnosed Psychosis 


Total 
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This study was not undertaken to estab- 
lish one more table of percentage of cures or 
improvements in cases of dementia praecox 
treated with radium chloride. Therapeutic 
claims based on such small groups as this 
one are advanced in the literature all too 
frequently. The endless variety of medica- 
ments, coupled with widely contradictory 
reports of percentage results, bespeak their 
unreliability which in turn invites thera- 
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peutic nihilism. 

Since there is room for difference of opin- 
ions regarding correctness of diagnosis and 
rate of spontaneous recovery in all such 
cases as reviewed above, the figures, of 
course, must be taken cum grano salis. Our 
results were not sufficiently convincing to 
advocate any superiority of radium chlor- 
ide over other therapeutic procedures in 
psychiatric patients. 
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THE PHYSICAL FOUNDATIONS OF - 
CHEST ROENTGENOGRAPHY* 


PART III. CONTRAST 
By R. B. WILSEY 


{ ROCHESTER, 


HE term “contrast” may be applied 

in general to the differences in density 
occurring in the different areas of the 
~oentgenogram. Adjacent areas must differ 
in brightness by about 2 per cent or more 
in order to be distinguishable and, of 
course, somewhat greater differences in 
Drightness are more readily perceived. The 
zreater the contrast in the roentgenogram, 
the finer are the differences in roentgen- 
-zay absorption in the subject which be- 
come observable. Contrast should not be 
nade too high, however, or some areas will 
de either so dark or so light that little or 
no detail can be seen in them. 

It is a characteristic of photographic ma- 
zerials that they show poorer density dif- 
rerentiation in the lower densities than in 
intermediate densities. Within the range 
of densities useful in roentgenography, 
roentgen-ray film shows a continuous in- 
crease in density differentiation with in- 
crease of density. At the higher density 
values, however, the eye becomes increas- 
ingly less able to distinguish density dif- 
ferences existing in the film. Thus, the use- 
ful density range is restricted by the limita- 
tions of the photographic emulsion at the 
low end of the density scale, and by the 
limitation in ocular vision at the high end 
of the scale. Increasing the brightness of 
the illumination by which the roentgeno- 
grams are viewed will increase somewhat 
the useful density range, and the percep- 
tion of density differences in the higher 
densities, but there are practical limits to 
this procedure also. 

These considerations may be illustrated 
schematically by the diagram of Figure 
1(a). Along the base line, intervals of equal 
intensity ratios are laid off; these intensi- 
ties may be considered to have been inci- 
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dent on the roentgen film, and vary de- 
pending on the degree of absorption the 
roentgen rays have encountered in travers- 
ing different portions of the patient. The 
photographic blackening produced by each 
intensity, as Judged by the eye in viewing 
the roentgenogram as a whole, is repre- 
sented by the vertical height of the column 
above each intensity value. Thus, these 
blackenings, produced by the successive in- 
tensity values, form a series of steps which 
represent the density differentiation, or 
contrast, between successive blackenings 
of the film. At the lower end of the scale, 
these steps are small, but they increase in 
height as the blackenings become greater; 
this is due to a characteristic property of 
photographic emulsions. For the inter- 


mediate range of blackenings, the succes- 


sive steps are about equal in height, show- 
ing a fairly uniform degree of contrast in 
this range. In the higher blackenings, the 
successiye steps gradually diminish in 
height until a point is reached where no 
differentiation is visible; the steps appear 
to level off to a constant degree of blacken- 
ing. This loss of contrast in the higher 
blackenings does not really exist in the 
roentgenogram, but is due to the inability 
of the eye to see it. For given conditions of 
illumination of the roentgenogram, the 
total useful range of blackening is fixed, 
by the maximum transparency of the film 
at one end of the scale, and by the maxi- 
mum blackening through which the eye 
can see light at the other end of the scale. 

Suppose that by some means the roent- 
genographic contrast is doubled, that 1s, 
the stepped differences in blackening are 
doubled in height. Assume also that the 
blackening ‘corresponding to an inter- 
mediate intensity, say 8, in Figure 1(a), is 
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unchanged. Only the differences in blacken- 
ing, and not general over-all blackening of 
the roentgenogram, are increased (Fig. 
1(4). Itis apparent that density differentia- 
tion, as represented by the heights of the 
steps, has been increased only in the inter- 
mediate blackenings, over the intensity 
range 4 to 16.-Beyond this range, at both 
ends of the scale, density differentiation 
has diminished. At- the extreme ends of 
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greater than the optimum value. The high- 
est blackening in the area of diagnostic in- 
terest will then have shifted into the region 
where contrast is diminishing, and some 
density differentiation will be lost. If the 
general blackening is less than the opti- 
mum value, the lowest useful blackening 
then drops into a region of lower contrast. 
If these same steps (4 to 16) are rendered 
by the lower contrast of Figure 1(a), the 
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Fig. 1. Diagrams illustrating general relationship between the roentgen-ray intensity ratios incident upon 
the film and varying degrees of the resultant blackening as perceived by the eye, (a) for a roentgenogram 
of moderate contrast, and (4) for a roentgenogram of high contrast. 


the intensity scale, density differentiation 
which was visible with the lower contrast 
had disappeared completely at the higher 
contrast (steps I, 1.4, 2, 32, 45-2, and 64.) 

If the area of diagnostic interest is ren- 
dered entirely within the steps 4 to 16, 
then the higher contrast of Figure 1(6) is 
more suitable than that of Figure 1 (a), but 
if it comprises blackenings outside the 
range, then the contrast of Figure 1(4) is 
excessive. 

Let us assume that, for a given case, the 
area of diagnostic interest is rendered by 
the steps of blackening 4 to 16, so that the 
contrast indicated in Figure 1(4) is properly 
adapted to this roentgenogram. Suppose 
that a similar roentgenogram is exposed, 
but, by reason of error in exposure or de- 
velopment, the degree of blackening is 


general degree of blackening can be raised 
or lowered somewhat without appreciable 
loss of density differentiation at either end 
of the scale. In other words, the lower con- 
trast permits a greater latitude or varia- 
tion from correct exposure and develop- 
ment. 

These considerations show that some dis- 
advantages, as well as advantages, are as- 
sociated with high roentgenographic con- 
trast. Contrast may not be increased safely 
beyond the point where essential detail is 
lost in either the higher or lower blacken- 
ings of the area of diagnostic interest, for 
the normal variations that occur in ex- 
posure and development. The more ac- 
curately correct exposure and development 
can be maintained, the higher may be the 
roentgenographic contrast. ; 
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which show appreciable differentiation in 
the high voltage roentgenogram are lost 
completely in the low voltage roentgeno- 


These principles are illustrated photo- 
graphically in Figure 2, which shows two 
roentgenograms of an aluminum step 







Low Kilovoltage 

Fic. 2. Aluminum stepladder roentgenographed at two tube voltages. As tube voltage deei contrast 
in the intermediate steps increases, while the number of steps shown, and the density differentiation in 
the highest and lowest densities, both diminish. 


wedge exposed at tube voltages giving 
quite different degrees of contrast. In the 
roentgenogram made at the low voltage, 
the contrast in the intermediate blacken- 
ings is greater than in any portion of that 
made at high voltage. Associated with 
this higher contrast, however, is the fact 
that a smaller number of steps are visible 
than in the low voltage roentgenogram; a 
number of steps near the ends of the scale 
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High Kilovoltage 


gram. Thus, the low voltage roentgeno- 
gram exhibits a gain in contrast in the 
intermediate blackenings, accompanied by 
a loss, or even disappearance, ‘of contrast 
in the higher and lower blackenings. The 
upper limit of roentgenographic contrast: 
should be that which not only avoids loss 
-of contrast in any portions of the area 
of diagnostic interest, but also allows 
sufficient leeway for the unavoidable 
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variations in exposure and development. 
At the present time, it 1s possible to 
point out only the general principles gov- 
erning contrast, range of blackening, and 
latitude of exposure and development; 
much additional investigation will be re- 
quired to make quantitative recommenda- 
tions on these factors. . 
Roentgenographic contrast depends both 
upon the contrast characteristics of the 
roentgen film and upon the penetration of 
the rays making the exposure. In general, 
increased contrast of film is associated with 
a slower film speed, so that this method of 
increasing contrast requires an increase 
of exposure just as does the use of lower 
penetration secured by a lower tube voltage. 
If higher contrast is secured by reducing 
tube voltage or by using a slower film, there 
is only one way in which the necessary in- 
crease in exposure can be produced with- 
out material sacrifice in other qualities of 
the chest roentgenogram, and that is by an 
increase in tube current. It has already 


been found that the exposure time should 


preferably not exceed'1/20 or 1/15 second, 
and to avoid excessive distortion, the 
target-film distance should be at least 4 
feet. After reaching these limitations, the 
only legitimate additional compensation 
for the effect of a decrease in tube voltage 
ig an increase in tube current. 

There is some degree of interrelation be- 
tween sharpness and contrast. The con- 
trast between two adjacent densities ap- 
pears greater if the dividing. line is sharp 
than if this boundary is diffuse. On the 
other hand, the sharpness of such a divid- 
ing line appears to be improved by an in- 
crease in contrast between the two areas. 
Consequently, a change in technique which 
increases contrast and also diminishes 
sharpness may leave the resultant defini- 
tion, and diagnostic value, about the same 
as before. If the loss in sharpness 1s small, 
and the gain in contrast fairly large, the re- 
sult may be a net gain in effective defini- 
tion. For instance, the use of the Potter- 
Bucky diaphragm necessitates an increased 
distance between patient and film; on 
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a purely geometric basis, the sharpness 
should be poorer with the Potter-Bucky 
diaphragm than without it, and this loss 
of sharpness is frequently observable in 
roentgenograms made with the Potter- 
Bucky diaphragm. However, tests with 
a water phantom have shown that if the 
Potter-Bucky diaphragm is designed to 
make the distance between patient and 
film a minimum, the loss in geometric 


sharpness is small, and the improvemen tess 


in contrast produced by the removal of 
scattered radiation is sufficient to overcome 
this deficiency and actually to improve the 
effective definition. 


SCATTERED RADIATION 


The problem of scattered radiation has 
been given very little attention in chest 
roentgenography. The application of the 
Potter-Bucky diaphragm to chest roent- 
genography would introduce an additional 
complication, and it is desirable to ascer- 
tain first whether such a procedure would 
be worth while, atleast as a routine method. 
It is possible to measure the relative pro- 
portions of scattered and direct radiation 
reaching the film in the roentgenography of 
any part of the body. Such measurements, 
applied to a group of chests of medium 
size, showed that, on the average, slightly 
over half the radiation reaching the film 
was scattered radiation. Less than half the 
radiation is employed in forming the roent- 
genographic image; the rest merely pro- 
duces a general fogging effect. This scat- 
tered radiation not only reduces contrast, 
but also masks the effect of variation. of 
voltage upon contrast, since the latter 
method changes contrast in only the di- 
rect, image-forming rays. 

The proportion of scattered radiation 1s 
not uniform in all portions of the chest 
roentgenogram. In the group studied, the 
proportion of scattered radiation in the 
shadows of the apices averaged about 50 
per cent. The proportion of scattered radia- 
tion was highest in the outer borders of the 


1 Wilsey, R. B. The efficiency of the Bucky-Diaphragm prin- 
ciple. Au. J. ROENTGENOL., 1922, 9, 58-67. 
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“ung area, where the scattered radiation 
averaged 65 per cent, and the primary 
radiation 35 per cent, of the radiation ren- 
dering these areas on the film. Outside the 
apices and the outer border of the lings, 
the proportion of scattered radiation was 
found to depend largely on tissue density, 
varying from about 40 per cent in areas 
where there were few lung markings, to 
about 60 per cent where the greater concen- 
trations of lung tissue occur near the lower 


“borders of the heart. Occasional observa- 


tions showed proportions of scattered ra- 
diation as high as 75 per cent; these usu- 
ally occurred near the borders of the lungs. 

In large patients, particularly of the 
fleshy type, scattered radiation is un- 
doubtedly a much more serious matter 
than in the case of patients of average size 
and build, such as were used to secure the 
above observations. | 

Scattered radiation diminishes both the 
contrast and the apparent sharpness of 
the image formed by the primary radia- 
tion. The attempts to increase contrast by 
a reduction in tube voltage, and to secure 
finer definition by use of a smaller focal 
spot, shorter exposure time, or synchron- 
‘ization of the exposure with the heart 
cycle are all obscured to a considerable de- 
gree by scattered radiation. In fact, the 
more that detail is beclouded by scattered 
radiation, the less is it affected by any 
change in tube voltage, size of focal spot, 
or exposure time. Logically any effort to 
improve the roentgenographic image should 
begin with a femoval of scattered radia- 
tion; only after this is done can the methods 
which influence the primary radiation 
image be fully effective. 

In the roentgenography of the thicker 
parts of the body, both experience and 
laboratory tests have shown that the use 
of the Potter-Bucky diaphragm increases 
contrast more than is possible by any prac- 
ticable reduction in tube voltage. The 
Potter-Bucky diaphragm increases con- 
trast most in those portions of the subject 
farthest from the film, producing a clarity 


of image impossible to secure in any other 
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way. The proportion of scattered radia- 
tion occurring in chest roentgenography is 
less than that in the body parts with which 
the Potter-Bucky diaphragm is commonly 
used. However, tests with a water phan- 
tom, in which the proportion of scattered 
radiation reaching the film was similar to 
the higher values observed in chest roent- 
genography, showed that roentgenography 
with a Potter-Bucky diaphragm, at 100 
kv.p. gave higher contrast and superior 
rendition of faint detail than could be ob, 
tained at 40 kv.p. without it. Furthermore, 
the energy of the exposure at 100 kv.p. with 
the Potter-Bucky diaphragm was consider- 
ably less than that required at 40 kv.p. 
without it. 

Unquestionably, the areas of a chest 
roentgenogram which receive the higher 
proportions of scattered radiation can be 
improved more by removal of scattered 
radiation than by any feasible reduction in 
tube voltage; probably this is true also 
for areas receiving the smaller proportions 
of scattered radiation. Further experi- 
ments are in progress to test this point. 

The application of the Potter-Bucky 
diaphragm to chest roentgenography will 
increase the exposure required by two to 


‘three times, other factors remaining the 


same. The use of the Potter-Bucky will 
also necessitate a new adjustment of tube 
voltage to secure the proper roentgeno- 
graphic contrast; tube voltages would 
doubtless be somewhat higher than those 
commonly used at present, and this in- 
crease of voltage will partly compensate 
for the increase in exposure required with 
the Potter-Bucky diaphragm. The extent 
to which the energy of the exposure must 
be increased with the Potter-Bucky dia- 
phragm and the consequent readjustment 
of focal spot size and exposure time will 
have to be determined after practical ex- 
perience with the Potter-Bucky has indi- 
cated what tube voltage will give the most 
suitable contrast. Rather than increase 
tube current unduly, it would be prefer- 
able to reduce target-film distance to a mini- 
mum of 4 feet, since any choice of a distance 
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greater than this is of negligible importance 
compared to removal of scattered radiation. 

It may be computed from the theory 
of Bouwers, as developed in Part 11, that 
the increase in energy of the exposure made 
necessary by the Potter-Bucky diaphragm 
will cause a slight increase in unsharpness. 
The increased contrast, however, will 
doubtless more than compensate for this, 
and should provide a resultant definition 
superior to that obtained without the 
Potter-Bucky diaphragm. 


SUMMARY 


The general considerations governing 
roentgenographic contrast are outlined. As 
a rule, increasing contrast increases visi- 
bility of detail, but there are practical 
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limits to the improvement obtainable by 
this method. Contrast should not be in- 
creased beyond the point where essential 
detail begins to be lost in the higher and 
lower blackenings of the roentgenogram; 
it is preferable to stop short of this limit 
in order to have sufficient latitude to allow 
for the unavoidable deviations from cor- 
rect exposure and development. 

In the average chest roentgenogram, 
scattered radiation forms more than half 
the radiation reaching the film; in some 
areas the proportion of scatteréd radiation 
commonly reaches 60 or 65 per cent. The 
adaptation of the Potter-Bucky diaphragm 
to chest roentgenography should, therefore, 
materially improve the contrast and clarity 
of the roentgenographic image. 
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ENERGY CONSIDERATIONS IN MEDIUM AND HIGH 
VOLTAGE THERAPY _ * 


By CHARLES C. LAURITSEN 
W. K. Kellogg Radiation Laboratory, California Institute of SUED 
PASADENA, CALIFORNIA 


ABSTRACT 


Previous calculations! of the energy per 
roentgen are extended to the region where 
photo-electric absorption must be taken into 


~egiccount. A graph of calculated values covering 


the region from 20 to 1,000 kv. equivalent volt- 
age is given. 

The erythema dose is calculated on certain 
assumptions and plotted against equivalent 
voltage for the same- range.. This curve shows a 
distinct minimum at 80 kv. 

The importance to the radiologist of the 
erythema dose is emphasized and it is pointed 
out that it must be determined with a large 
beam. It is shown that the total energy de- 
livered when one erythema dose is given in- 
creases rapidly with voltage and with filtration. 
This increase together with the increase in 
depth dose is considered evidence for the su- 
periority of hard radiation in deep therapy. 


INTRODUCTION 


r A previous paper we have discussed 
the relation between energy of radiation 
and the roentgen for the region in which 
the photo-electric absorption can be neg- 
lected, i.e., above 100 kv. From these rela- 


tions and the assumption that biological 


effects depend solely on the energy ab- 
sorbed and are independent of wave 
lengths we calculated the number of roent- 
gens which could be expected to produce 
an erythema of the skin and also the total 
energy delivered to the body when this 
dose was given. These calculations were 
made for monochromatic radiation, but it 
was suggested that for practical purposes 
radiation such as is used in deep therapy 
might be characterized by an equivalent 
wave length or equivalent voltage based on 
the half-value layer of water. 

In the present paper we shall extend the 

1 Lauritsen, C. C. Energy considerations in high voltage 
therapy. Am. J. Roewragnot, & Rap. THERAPY, September, 
1933, 30, 380-387. 


same treatment to include the region in 
which the photo-electric absorption is im- 
portant. Again the calculations apply to 
monochromatic radiation but it is much 
more doubtful if in this region the equiva- 
lent voltage as here defined is a very usefub 
notion. It is also doubtful if any other sim- 
ple definition would have much validity ex- 
cept possibly one based on the initial ab- 
sorption in water. Nevertheless, the general 
trend of the several curves is instructive 
and it should be possible to test them at 
least qualitatively even for the lowest volt- 
age used in deep therapy. 


ENERGY PER ROENTGEN 


In this case the energy absorbed in 1 cm.’ 
of air when F, ergs of radiation falls upon 
it 1s 
(1) 


where .o, as before is the scattering ab- 
sorption coefficient, Tair the photo-electric 
absorption coefficient for air na =3.92 X10” 
electrons per cm.’ of air. The energy re- 
quired to produce one e.s.u. of charge in the 
form of ions is 0.107 ergs and we have 
therefore 


Es m= (Ta + Tair) Ena 


0.107 


Nalla + sTatr) 
roen tgen 


ergs per cm.* per 
8 =— 


(2) 


Siegbahn gives u/p =2.6 in air for \=1 A. 
From this we obtain .rair=79.1 X10-% for 
X}=1 Å and as Tar is proportional to A? we 
can calculate Tair for all wave lengths 
shorter than the K limit of any element in- 
volved. 

This enables us to evaluate equation (2). 
The result 1s shown graphically in Figure 1 
which should be compared with Figure 4 
in the previous paper. It will be noted that 
the curves are identical for high voltage but 
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drastically different below 100 kv. as they 
obviously must be: 
Itis clear that the measurement of in- 


tensity at very low voltage is fraught with. 


diffculty and a thorough understanding of 
the problem of absorption is essential to 
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Fig. 1. Total energy falling on 1 cm.? when one roent- 
gen is delivered. Y,=equivalent voltage. 


the correct interpretation of the measure- 
ment. It is equally clear that 1f no biological 
wave-length dependence exists we can ex- 
pect small, light biological samples in air 
to behave like air, i.e., a given number of 
roentgens should produce a certain effect 
on a given material regardless of wave 
length. The curve should therefore apply 
equally well in all-such cases. 


ABSORPTION IN WATER 


If the matertal is less similar to air and 
if we use a wide beam then the beam is ap- 
preciably modified by the material, and the 
more the beam is modified the greater will 
be the variation in the number of roentgens 


required to. produce a given effect. It 


should be noted that this is in no sense a 
biological wave-length dependence, but 
merely a result of the peculiarities of the 
roentgen unit, for when the intensity is 
correctly determined by means of an open 
air chamber, the ionization is due only to 
the so-called true absorption for which the 
coefficient per electron is .oa+.Tair, While 
in the case of a large body, say water, and 
a beam of large cross section there is an 
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additional term due to the ultimate ab- 
sorption of radiation which is scattered 
backward. If as before we let «sẹ be the 
coefficient for radiation scattered more 
than 90° we can write the absorption coefh- 
cient applying to a superficial layer of 
water in the form a+ steTwater, and we 
have for the energy E, absorbed in this 
layer 


EF, =(cateosterwater)2sLoR ergs per cm.? 


which gives (3) 
B: 
=) 
(Fa + Os FT water) As Eo l 
and making use of equation (2) 
Es (Ta + eTa 3) Ma 
(5) 


“6: 107 (60a +05 +67 water) 1. 


We can calculate .twater using the value 
p/p =3-8 for water and \=1 A (Siegbahn). 
The other coefficients.are‘pgrven-in Figure 2 
of the previous paper. 

If we again consider the layer to be a sur- 
face layer of water 1 mm. thick and 
E,=1.4 X10! ergs, n, =3.36 X10” electrons 
per cm.? of this layer, we obtain the curve 
(Fig. 2) which should be compared with 
Figure 5 of the previous paper. The curves 
are identical at high voltage but quite dif- 
ferent at low voltage. 


oo troo 30u 400 5o00 S TOO 600 900 t000 
Vv. — 
Fic. 2. Total number of roentgens required to cause 
absorption of 1:4 104 ergs per cm.? of a surface 
` layer of water.1 mm. thick. This should be ap- 
proximately equal to an erythema dose. Y= 
equivalent voltage. 
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We are justified in expecting that if at 
any given wave length the number of 
roentgens indicated. by the graph of Fig- 


ure 2 is delivered to human skin using a- 


large portal, it will in general produce an 
effect upon the skin which ‘can be identified 
with some degree of erythema. If this is 
not so we must conclude either that the 
method of calculation here used is incorrect 
or that there is a biological wave-length de- 
pendence regarding the nature of a we 


“are still in complete ignorance. 


Our curve shows a distinct minimum for 
the number of roentgens required to pro- 
duce an erythema. This minimum lies at 
about 80 kv. and the curve rises quite 
rapidly on both sides. In practice the mini- 
mum cannot be as sharp as the curve in- 
dicates for we are always dealing with a 
continuous spectrum which can be repre- 
sented by an equivalent homogeneous 
beam only in first approximation. This 
will tend to make the minimum less sharp 
and distinct but it should be readily de- 
tectable experimentally. It is my under- 
standing that this phenomenon is well 
kriown to radiologists who work with soft 
roentgen rays for superficial work. 

The total energy delivered to a body 
when E, ergs are absorbed in the surface 
layer is 


is 
Ey =- ergs per cm.’ 
(Ta “+ es Efer ns 


(6) 

Using the same numerical values as 
above this expression gives us the graph 
shown in Figure 3, which should therefore 
be a reasonably reliable estimate of the 
total energy delivered to a body when one 
erythema dose is given. 

It is perhaps well to call attention. to 
the fact that although the equations here 


used should hold reasonably well for the 


cases here considered they cannot be ex- 
pected to be applicable to the calculation 
of depth doses in this simple form. This is 
because of the gradual softening of the ra- 
diation with depth-which is particularly 
marked with heavily filtered radiation. 


Energy in Medium and High Voltage 
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DISCUSSION 


The process of absorption of radiation 1s 
in general a very complicated one and we 
have seen in the foregoing that we must 
analyze it in some detail before we can 
make comparisons between various effects 
of radiation. To the best of our knowledge 


m* 


- ergs ato” ene c 


Ez 





Fic. 3. Total energy delivered for 1.4 X 10t ergs ab- 
sorbed per cm.? of a surface layer of water 1 mm. 
thick. V, =equivalent voltage. 


there is so far no definite experimental evi- 
dence for a biological wave-length effect 
when we base the comparison on equal 
amounts of energy absorbed, but we can- 
not say that. such an effect does not exist. 
What we can say is that if no such wave- 
length effect exists, then we should expect 
a given number of roentgens to produce a 
certain effect when and only when the 
mechanism of absorption is the samé in the 
cases compared. Good examples are fly 
eggs or other light material suspended in 
air. In such experiments the absorption 
mechanism is almost identical with that for 
the open air chamber with which we-de- 
termine the number of roentgens. It is 
therefore obvious that a given number of 
roentgens is equivalent to a given amount 
of energy absorbed and we should expect 
the same effect independent: of wave 
length. It would be strange indeed if this 
were not so. On the other hand; the effect 
on a large body must, as we have shown in 
general, be very different, and we can 
therefore expect a great difference in the 
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erythema dose for different wave lengths 
except when an extremely small beam is 
used, say I cm. or less in diameter. 

In practical therapy we are usually deal- 
ing with large bodies and large beams and 
it is clear therefore that neither the air 
chamber nor the fly eggs nor the skin ef- 
fect of a small beam give the radiologist 
any useful information beyond telling him 
the number of roentgens delivered in a 
given time. In the treatment of cancer the 
radiologist has no guide other than the skin 
reaction and general clinical observations. 
Great as is the uncertainty and variation 
in the erythema dose its importance to the 
experienced radiologist can hardly be over- 
estimated, for in most cases of deep-seated 
tumors the success or failure depends on 
the skin reaction, no matter what. the wave 
length of the radiation 1s. 

These are some of the reasons why ra- 





Charles C. Lauritsen 


OCTOBER, 1933 l 


diology is still an art and probably will re- 
main so for some time to come. 

It should be clear from the foregoing that 
the best possible filter to use in connection 
with high voltage roentgen rays is that with 
the highest atomic number. Lead is very 
satisfactory. The thickness of filter used 
must of course be determined from practical 
considerations. The thicker the filter, the 
harder the radiation, but there is a limit to 
the sacrifice one can make in intensity. 

The notion that an increase in the focal 
skin distance produces results similar to in- 
creased filtration or higher voltage is based 
on a misconception. This distance has no 
bearing on the energy delivered at a given 
depth except so far as it determines the 
size of port which must be used to cover a 
given region. The focal skin distance must 
therefore be determined solely from prac- 
tical considerations in a given case. 
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THE AMERICAN CONGRESS OF RADIOLOGY 


LIVER WENDELL HOLMES once 

said: “Science is the topography of ig- 
norance. From a few elevated points we 
triangulate vast spaces, enclosing infinite 
unknown details. We cast the lead, and 
draw up a little sand from abysses we shall 
never reach with our dredges.” 

In the great Hall of Science at the Cen- 
tury of Progress exposition in Chicago are 
displayed the grains and lumps of sand 
which constitute our knowledge of the basic 
sciences gleaned during the last hundred 
years. These bits of information gathered 
from the abysses are displayed in a unique 
fashion on the three great floors of the 
Hall, unfolding the stories of the discov- 
eries of science and invention which have 
‘made the forces of Nature the servant of 
man and which are responsible for the in- 
credible progress in the last century, of 
how science has added to the comfort and 
safety of man and is-now used in his service 
and of the promises it offers for future 
benefits to man. 

For the first time in an international ex- 
hibition are included the medical sciences 
demonstrating their dependence on the 
basic sciences in an effort to show the pub- 
lic that medicine is no longer veiled in 
mystery but is a science as well as an art 
and that those who practice it, to be suc- 
cessful, must be grounded in the basic sci- 
ences. Here are displayed the marvelous 
progress that the medical world has wit- 
nessed during the past hundred years which 


included such epoch-making episodes as- 


the discovery and administration of ether, 
the great discoveries of Pasteur which 
opened up the whole field of bacteriology, 
as well as the epoch-making work of Koch 
in the discovery of the tubercle bacillus 
and the monumental work of Lister in the 
application of Pasteur’s discoveries to the 


work-a-day world of medicine, and last but 
not least the epochal work of Faraday and 
the great group of scientists working in the 
realm of pure physics out of which ultimate- 
ly came Roentgen’s discovery of the x-ray? 

When Roentgen, working in the realm of 
pure physics, cast the lead and brought 
forth the grain of knowledge which he des- 
ignated the x-ray, he could not know that 
this weapon which has been added to the 
armamentarium of medicine would go far 
toward the elucidation of some of its most 
intricate problems. How could he know 
when the Fournal of the American Medical 
Association in 1896 in commenting on the 
recent discovery of Roentgen had this to 
say; among other things: ““The fact that we 
have...aforce...thatwillact... through 
flesh, cartilage, skin, and other tissues of 
the animal body is enough to be fertile of 
practical suggestions to any thinking physi- 
cian or surgeon .. . it hints of future valua- 
ble physiologic revelations as well as diag- 
nostic aids. It is only a hint, however, and 
whether it is to be ever realized to any ex- 
tent is perhaps open to serious question.” 
In controversion of such a prophecy are ex- 


‘hibited some of the splendid achievements 


in medicine which the utilization of the 
roentgen ray and radium have brought 
forth, and not only the contributions which 
the roentgen ray has made in the field of 
pure medicine but also such fundamental 
discoveries as have been made in the appli- 
cation of the roentgen ray to physical and 
chemical problems, this agent contributing 
enormously to a newer conception of the 
finite structure of matter, so much so that 
a great field of knowledge in pure physics 
is as a result of these discoveries, about to 
be “plowed under” and a new “crop” of 
theories evolved as a substitute for some of 
the less tenable ones which have been built 
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THE AMERICAN CONGRESS OF RADIOLOGY 


LIVER WENDELL HOLMES once 
said: “‘Science is the topography of-1z- 
norance. From a few elevated points we 
triangulate vast spaces, enclosing infinite 
unknown details. We cast the lead, and 


draw up a little sand from abysses we shall ` 


never reach with our dredges.”’ 

In the great Hall of Science at the Cen- 
tury of Progress exposition in Chicago are 
displayed the grains and lumps of sand 
which constitute our knowledge of the basic 
sciences gleaned during the last hundred 


years. These bits of information gathered _ 


from the abysses are displayed in a unique 
fashion on the three great floors of the 
Hall, unfolding the stories of the discov- 
eries of science and invention which have 
‘made the forces of Nature the servant of 
man and which are responsible for the in- 
credible progress in the last century, of 
how science has added to the comfort and 
safety of man and 1s-now used in his service 
and of the promises it offers for future 
benefits to man. ` | 
For the first time in an international ex- 
hibition are included the medical sciences 
demonstrating their dependence on tae 
basic sciences in an effort to show the pub- 
lic that medicine is no longer veiled in 
mystery but is a science as well as an art 
and that those who practice it, to be suc- 
cessful, must be grounded in the basic sci- 
ences. Here are displayed the marvelous 
progress that the medical world has wit- 
nessed during the past hundred years which 


included such epoch-making episodes as- 


the discovery and administration of ether, 
the great discoveries of Pasteur which 
opened up the whole field of bacteriology, 
as well as the epoch-making work of Koch 
in the discovery of the tubercle bacillus 
and the monumental work of Lister in the 
application of Pasteur’s discoveries to the 


work-a-day world of medicine, and last but 
not least the epochal work of Faraday and 
the great group of scientists working in the 
realm of pure physics out of which ultimate- 
ly came Roentgen’s discovery of the x-ray? 

When Roentgen, working in the realm of 
pure physics, cast the lead and brought 
forth the grain of knowledge which he des- 
ignated the x-ray, he could not know that 
this weapon which has been added to the 
armamentarium of medicine would go far 
toward the elucidation of some of its most 
intricate problems. How could he know 
when the Journal of the American Medical 
Association in 1896 in commenting on the 
recent discovery of Roentgen had this to 
say, among other things: ““The fact that we 
have...aforce... that will act.. .. through 
flesh, cartilage, skin, and other tissues of 
the animal body is enough to be fertile of 
practical suggestions to any thinking physi- 
clan or surgeon ... it hints of future valua- 
ble physiologic revelations as well as diag- 
nostic aids. It is only a hint, however, and 
whether it is to be ever realized to any ex- 
tent is perhaps open to serious question.” 
In controversion of such a prophecy are ex- 


-hibited some of the splendid achievements 


in medicine which the utilization of the 
roentgen ray and radium have brought 
forth, and not only the contributions which 
the roentgen ray has made in the field of 
pure medicine but also such fundamental - 
discoveries as have been made in the appli- 
cation of the roentgen ray to physical and 
chemical problems, this agent contributing 
enormously to a newer conception of the 
finite structure of matter, so much so that 
a great field of knowledge in pure physics 
ig as a result of these discoveries, about to 
be “plowed under” and a new “crop” of 
theories evolved as a substitute for some of 
the less tenable ones which have been built 
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up around the nucleus and the atom. All 


>f the various basic sciences are grouped 
in such a manner as to dovetail into the 
whole scheme of the arrangement of the 


building, showing admirably the interrela- 


tion of the basic sciences with medicine. 
Within the shadow of this great hall the 
first American Congress of Radiology held 
its meeting under the presidency of Dr. 
Henry K. Pancoast. The Congress con- 
sisted of the membership of the-four roent- 


“gen and radium societies of the Americas, 


and the program which was so admirably 
arranged by Dr. G. E. Pfahler and his 
committee attested to the enormous prog- 
ress that the roentgen ray and radium have 
made in the field of: diagnostic and thera- 
peutic -medicine since their discovery in 
the last half of the last century. 

' There were certain by-products of the 
meeting which added a great amount of 
interest and not the least of these was the 
publication of the “Science of Radiology”’ 
edited by Dr. Otto- Glasser. This source 


‘book prepared by special authorities repre- 


sents. .an, adequate and comprehensive 
presentation of the history and develop- 
ment of ‘radiology, the American achieve- 
ments in this field being given primary con- 
sideration, with much added mention of 
the contributions by radiologists, their 
clinical confréres, physicists, chemists and 
biologists from other nations. In addition a 
Portrait Catalogue of the members and 
associate members of the Congress was 
given to each member. The compilation 
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of this Catalogue was a very happy thought 
on the part of those who had to do with 
the organization of the Congress as it gives 
a short but intimate medical biography of 
the various radiologists and physicists of 
the Americas. 

Allin all, the first American Congress of 
Radiology was a great success as evi- 
denced by the quality and character of the 
program, the scientific exhibit,- among 
which was an interesting display of old 
books dealing with the whole history of 
electricity from its beginning to the dis- 
covery of the roentgen ray, and a splendid 
exhibit of x-ray tubes, and the technical 
exhibits in which were shown all the latest 
developments in apparatus by the manu- 
facturers of roentgen-ray equipment. 

To the various local committees which 
had to do with the physical arrangements 
of the meeting as well as the scientific 
aspect of it are due great credit. As so often 
happens in meetings of this kind the burden. 
of the work usually falls upon a few, and 
the various societies who participated in 
the Congress owe very great thanks to Dr. 
B. H. Orndoff who as chairman of the 
Executive Council worked untiringly to 
assure the success of the meeting. . 

The Congress was not only an exposition 
of the present accumulated-knowledge and 
experience in the various fields of endeavor 
in radiology but it offered an opportunity 
for a combined expression of opinion of a 
large group as to the future aspirations and 
ideals of radiology as a specialty. 
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SOCIETY PROCEEDINGS CORRESPON DENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Untrep STATES OF AMERICA 

AMERICAN RoENTGEN Ray Society 
Secretary, Dr. E. P. Pendergrass, University Hcspital, 
Philadelphia, Pa. 

Annual Meeting: 1934, to be announced. 

American COLLEGE or RADIOLOGY 
, Secretary, Dr. Albert Soiland, 1407 S. Hope St, Los 
* Angeles, Calif. 

Annual meeting: Cleveland, 1934. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOC-ATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. 

Annual meeting: Cleveland, Ohio, June 11-15, 1634. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syr- 
acuse, N. Y. | ue 
Annual meeting: 1934, to be announced. 

RADIOLOGICAL Section, Los ANGELES Country MEDICAL 
SOCIETY 
Secretary, Dr. R. T. Taylor, Los Angeles, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL Section, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. C. H. Heacock, 20 5, Dunlap St., Mem- 
phis, Tenn. 

Annual meeting: Richmond, Va., November, 1933. 

BroogLyN RorntTGEN Ray SOCIETY 
Secretary, Dr. G. W. Cramp, 921 President St., Brook- 
lyn, N. Y. 

Meets monthly on first Tuesday, October to April. 

BurraLo RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Joseph S. Gtan-Franceschi, 610 
Niagara St., Buffalo, N. Y. 

Meets second Monday of each month except during 
summer months, place of meeting selected by the host. 

Cuicago ROENTGEN Society 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. 

Meets second Thursday of each month October to May 
inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. H. G. Reineke, Christian R. Holmes 
Hospital, Cincinnati, Ohio. Meetings held month:y. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Otto Glasser, Cleveland Clinic. 
Meetings are held at 6:30 p.m. at the Cleveland Cham- 
ber of Commerce Club rooms on the fourth Moncay of 
each month from October to April, inclusive. 

Derrorr Rozntcren Ray and Raprom Sociery 
Secretary, Dr. E. R. Witwer, Harper Hospital. 

Meets monthly on first Thursday from October to May, 
at Wayne Country Medical Society Building. 

Fiorina RADIOLOGICAL SOCIETY 
Secretary, Dr. W. McL. Shaw, 418 St. James Bldg., 
Jacksonville, Fla. 

Meetings held twice a year, May and November. 
: ILLINOIS RADIOLOGICAL Society 
Secretary, Dr. H. W. Grote, 219 N. Main St., Blooming- 
ton, IN. 
Regular meetings held quarterly. 


INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 

Annual meeting each February 22 in Indianapolis. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. S. W. Donaldson, St. Joseph’s Mercy 
Hospital, Ann Arbor, Mich. Three meetings a year, Fall, 
Winter, and Spring. Next meeting, Kalamazoo, Mich.,” 
October, 1933. 

Minwavuxer Rogsnrosen Ray Society 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 
waukee, Wis. 

Meets first Friday in October, December, February and 
April. Place of meeting designated by the president. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. LG. Rigler, University Hospital, Minne- _ 
apolis, Minn. 

New Enoianp ROENTGEN Ray Society 
Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Boston, Mass. 

Meets monthly on third Friday, Boston Medical Library. 

New York Roenrcen Society 
Secretary, Dr. C. W. Schwartz, 33 E. 68th St., New York. 
_ Meets monthly.on third Monday, New York eee 
of Medicine, at 8:30 P.M. — `. 

Norras Carolina RorntoEn RAY SocrkTy 
Secretary, Dr. Major Fleming; Rocky Mount, N.C. 
Annual meeting at time and- place of State Medical So- 
ciety. Mid-year scientific meeting at place designated. 

Central New Yorn Roentoen Ray Socrgry 
Secretary, Dr. H. S. Bull, 604 Masonic Temple, Auburn, 
N. Y. 

Three meetings a year—January, May and November. 

Paciric Rosnrosn CLUB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. 

Meets annually, during meeting of California Medical 
Association 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 

PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. Karl Kornblum, Graduate Hospital. 
Meeting first Thuraday of each month from October to 
May inclusive, at 8:15 p.m., in Thompson Hall, College of 
Physicians, 19 5. 22d St. 

Rocuester Roentoen Ray Socizry, Rocnesrer, N. Y. 
Secretary, Dr. W. W. Fray, Strong Memorial Hospital. 
Meets monthly on second Thursday from October to 
May, inclusive, at 7:45 at the Rochester Medical Associa- 
tion Building. 

Sr. Louis Rognraen CLUB 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets first week of each month. Time and place of meet- 
ings designated by president. 

Sourn Carouina X-Ray SOCIETY 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston. 
Meets at time and place of South Carolina State Medical 
Association. 

Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas. 


* Secretaries of Societies not here listed are requeszed to send the necessary information to the Editor. 
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Meets annually one day preceding the meeting of the 
_ Texas State Medical Association. 

University or Micutcan RoENTGEN Ray Society 
Secretary, Dr. C. C. Taylor, University Hospital, Ann 
Arbor, Mich. 

Meets first and third Wednesday evening of the month 
from October to June, at 8 o’clock in the amphitheatre of 
the University Hospital. 

Virginia RoENTGEN Ray CLUB 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore St., 
Petersburg, Va. 

Meets annually in October. 
CuBA 

SOCIEDAD CUBANA DE RADIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Luis Fariñas, Animas 110, Havana, Cuba. 
Meets monthly in Havana. 

BRITISH EMPIRE 

British INnsTrrure or RADIOLOGY INCORPORATED WITH 
THE RÖNTGEN SOCIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 P.m., at 32 Welbeck 
St., London, W.1., or as advertised. 


Exvecrro-THerapgotric SECTION oF THE ROYAL Society - 


` oy MEDICINE (CONFINED ro Mepicat MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 1 

- Wimpole St., London, W. 1. 

SECTION OF RapioLtogy anD MEDICAL ELECTRICITY, AUS- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
Brrrıisa MEDICAL ÁS8OCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

SECTION ON RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160-St. George St., Toronto, 
Ont. 

INDIAN RADIOLOGICAL ASSOCIATION 
Secretary, Sd. Subodh Mitra, 148 Russa Rd., Calcutta. 
Meets annually in January, and at such places and times 
‘as the Council may appoint. 

RADIOLOGICAL SECTION, New ZEALAND BRITISH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 

CONTINENTAL EUROPE 

BELGIAN SOCIETY or ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Allies, 134, Louvain, 
(Belgian). 

Meets monthly on second E at d'Egmonds Palace, 
Brussels, except in the summer time. 

SOCIÉTÉ DE RaproLoGIe MÉDICALE DE France 

~ Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 

SocrérÉ Surssz DE RADIOLOGIE (SCHWEIZERISCHE RÖNT- 

GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. aa Molzgasse, 
Biel. 
Meets annually in different cities. 
Socitrt FRANCAISE D'ELECTROTHÉRAPIE BT DE RADIOL- 


\ 


OGIE MÉDICALE 
i Meets monthly on fourth Tueaday, except during months 
j of August and September, 12 Rue de Seine, Paris. 
ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RADI- 
i OLOGISTS IN CZECHO-SLOVAKIA 
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Secretary, Dr. Walter Altschul, German University, 
Prague, 11/52. 

Deurscue RONTGEN-GESELLSCHAFT (GESELLSCHAFT FOR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April in different German cities, at 
least once in five years in Berlin. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Dutcs Society or ELECTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, « one in the 
Spring, and one in the Fall. 

Socera Jrarrana RADIOLOGIA MEDICA - 

Secretary, Professor M. Ponzio, University of Turin, 
Turin: 

Socrerarea Romana pE RADIOLOGIE s1 ELECTROLOGIE — 
Secretary, Dr. Oscar Meller, Str. Banul Maracine 30 
Bucarest, Rumania. 

Meets second Monday in every month with the excep- 
tion of July and August. 

ALL-RussIaNn ROENTGEN Ray Association, LENINGRAD, 
USSR, in the State Institute of Roentgenology and Radi- 
ology, 6 Roentgen St. 

Secretaries, Dre. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LeninocraD Rogentoen Ray Sociery 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Insti- 

- tute of Roentgenology and Radiology, Leningrad. 

Moscow Roentcen Ray Society. 

Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 

place of meeting being selected by the Society. 

Porsa Society oF RapIoLocy 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Porissa Society or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 
Meets once a month except in the summer time. 

SCANDINAVIAN RoENTGEN SOCIETIES l 
The Scandinavian roentgen societies have formed a joint 
association called the Northern. Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summer time. 

Socery or Menica, RADIOLOGY or SWEDEN 
Meetsin Stockholm. 

Sociery or MepicaL RADIOLOGY 1n Norway 
Meets in Oslo. 

Society or MepicaL RADIOLOGY IN DENMARK 
Secretary, Dr. H. Scheuermann, Copenhagen. 

Meets on the second Wedhesday of each month from 
October to July in Copenhagen, at 8 o'clock i in the State 
Institute of Roentgenology. ` 

Society or MEDICAL RADIOLOGY IN FINLAND 
Meets in Helsingfors. 

VIENNA SOCIETY OF ROENTGENOLOGY 
Meets first Tuesday each month, October to july, 


ORIENT 
JAPAN X-RAY ASSOCIATION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 
Kinxt ROENTGEN-ÅBEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike, Kyoto, 
Japan. Meets bi-monthly on third Sunday. 
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FOURTH INTERNATIONAL CON- 
GRESS OF RADIOLOGY 


The Fourth International Congress of 
Radiology will be held in Zurich, Switzer- 
land, July 24-31,.1934, under the patron- 
age of the President of the Confederation. 
The last days of the Congress and the clos- 
ing session will be held in St. Moritz (En- 
gadine). 

Ordinary members of the Congress can 
be: (2) members of radiological societies of 
ail countries; (b) persons recommended by 
such societies. Relations of the ordinary 
members who wish to take part in the en- 
tertainments may attend the Congress as 
associate members. The membership fee is: 
for ordinary members, 60.—Swiss Francs; 
for associate members, 30.—Swiss Francs. 

Persons who wish to be registered as 
members should make application to the 
General Secretary, Gloriastrasse 14, Zurich, 
and send the membership fee to the 
“Schweizerische Kreditanstalt” in Zurich 
before January 1, 1934. 

A list-of members will be issued in the 
form of a portrait catalogue. 

At the opening session representatives of 
the various countries will report on the 
organization of the cancer campaign in 
their country. These reports will be pub- 
lished in a special volume. 

At the general meetings the following 
subjects will be taken up: 


Roentgen Diagnosis of Bone Tumors. 

Vasography. 

The Development of Pulmonary Tuberculo- 
sis as Seen Roentgenologically. 

Radiation Treatment of Carcinoma of the 
Uterus. 

Radiation Treatment of Malignant Tumors 
of the Mouth and Pharynx. 

Radiation Genetics. : 

Mitogenetic Radiation. 

Structure Analysis. 

Identical Physical Measurement of the 

= Dose in Roentgen and Radium Treat- 
ment. 

Hard Gamma Rays, Cosmic Radiation, 
Earth Radiation. 

Short Wave Therapy. 
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The speakers have been chosen after con- 
sultation between the Committee and the 
radiological societies.of the respective coun- 
tries. Every member is entitled to take part 
in the discussion. Further, special invita- 
tions to participate will be issued by the 
Committee to certain members. In addi- 
tion discussions will be held in the six sec- 
tions and every member is entitled to 
present a communication of fifteen minutes. 
The choice of the subject is free, but the. 
Committee suggests the following as being ` 
of special interest and will welcome such 
contributions: 


RADIOLOGICAL D1aGnosis 


Roentgen Kymography. 

Factors in the Production of the Mucosa Auto- 
plastic. 

Roentgen Investigation of Skeletal Movement. 

Roentgen Investigation of the Mamma. 

Sources of Error in Cholecystography. 

Gastric Diagnosis Using Air Distention. 


RADIOTHERAPY 


Possibilities of High Speed Cathode Rays. 

Treatment with Highest Tension Roentgen Rays. 

Comparison between Teleradium and Deep Roent- 
gen Rays. 

Principles in the Construction of Cancer Statistics 
Showing the Result. of Treatment. 

Principles and Practice in the Treatment of Meta- 
stases (Surgery, Roentgen Rays, Radium, Local 
and Distant Radium). 

TheApplications of Radiotherapy to theSympathetic 
System. 


RADIOBIOLOGY 


The Quantum Problem with Respect to Radio- 
biology. 

The Relation between Quality and Biological Effect 
of Short Wave Radiations. 

Radiohistology. 


RADIOPHYSICS AND TECHNIQUE 


Protection during Screening. 

Measurement of Tension and Current of a Roentgen 
Tube. Questions of Exposure. 

Film vs. Paper. 

Chemical Effects of Short Waves Diathermy. 

Absorption Effect and the Production of Secondary 
Radiation (Trensitional Effects). 


ELECTROLOGY 
End-Results of Electrocoagulation. 
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The Production of Alternating ‘Electric Fields of 
High Frequency and their Biological Effect. 


HELIOTHERAPY 


Acclimatization to Visible Rays. 
Infra-Red Radiation. 
Long Ultraviolet Waves. 


Members who wish to present a paper 
should notify the General Secretary before 
January 1, 1934, and supply him with a 
typewritten summary (not exceeding 400 
words) in German, French or English be- 

fore April 1, 1934. These summaries will 
appear in the special volume which will be 
issued to all the ordinary members before 
the beginning of the Congress. 

In connection with the Congress an ex- 
hibition of apparatus, photographic ac- 
cessories, chemical products and scientific 
books will be organized. (Applications to 
A. Strelin, Ramistrasse 7, Zurich.) 

The delegates chosen to represent the 
United States are as follows: Dr. B. H. 
Orndoff, Chicago, President; Dr. Lawrence 
Reynolds, Detroit, Vice-President; Dr. 
Albert Soiland, Los Angeles, Secretary- 
Tréasurer; Dr. Byron H. Jackson, Scran- 
ton, and Dr. G. Failla, New York. The 
President of the Congress is Dr. H. R. 
Schinz, Zurich, and the General Secretary, 
Dr. H. E. Walther, Gloriastrasse 14, Zu- 
rich. 


AUDITORY EFFECTS OF ROENT- 
GEN RAYS 


A CORRECTION 
To the Editor: 


I wish to take this opportunity to correct 
an-error that occurred in the article on the 
“Auditory Effects of Roentgen Rays in 
Dogs” by myself and Mr. Culler, published 
in the August, 1933, issue of the Journal. 

The error is located in the data of Dog 
No. 2. On page 217, the means (averages) 
of the tests are given as 47.7, 48.4, 54.9, 


Society Proceedings, Correspondence and News Items 


539 


and 55.2, the latter values representing the 
increased acuity after irradiation. These 
latter averages are larger than the true 
means which, with their respective stand- 
ard deviations, are: §1.8+3.1, and 53.9 
+2.3. The positions of the means on the 
graph (Fig. 4) on page 219 are correct and 
coincide with the true values given here. 
The gain in acuity, though smaller than 
originally given, is still a significant change, 
since no value of P—as calculated with the 
new averages—approximates the “chance? ` 
probability. Computing the table of prob- 
abilities with these values, the values for P 
are found to be 0.0168, 0.0007, 0.0083, and 
0.0003. A difference is considered as a 
chance occurrence when the P value is 
equal to, or greater than, 0.02. 
EDWARD GIRDEN 


NEW OFFICERS 
AMERICAN ROENTGEN Ray SOCIETY 


The following officers were elected for the year 
1933-1934, American Roentgen Ray Society, 
at the first American Congress of Radiology: 
President: Dr. T. Murphy, Toledo, Ohio; Presi- 
dent-Elect: Dr. George W. Grier, Pittsburgh, 
Pa.; rst Vice-President: Dr. L. R. Sante, St. 
Louis, Mo.; 2d Vice-President: Dr. H. J. Wal- 
ton, Baltimore, Md.; Secretary: Dr. E. P. Pen- 
dergrass, Philadelphia, Pa.; Treasurer: D. E. L. 
Jenkinson, Chicago, IIL; ; Member of Executive . 
Council: Dr. Sherwood Moore, St. Louis, Mo. 


NEW OFFICERS 
AMERICAN RADIUM SOCIETY 


The following officers were elected for the 
year 1933-1934, American Radium Society, at 
the first American Congress of Radiology: Presi- 
dent: Dr. Rollin H. Stevens, Detroit, Mich.: 
President-Elect: Dr. Willam H. Cameron, New 
York City; 1st Vice-President: Dr. George W. 
Grier, Pittsburgh, Pa.; 2d Vice-President: Dr. 
John W. Cathcart, El Paso, Texas; Secretary: 
Dr. Edward H. Skinner, Kansas City, Mo.; 
Treasurer: Dr. Zoe A. Johnston, Pittsburgh, 
Pa. 
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DEPARTMENT OF TECHNIQUE 
Department Editor: RoserT B. Tarr, M.D., 105 Rutledge Ave., Charleston, S. C. 
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DOG BOARD FOR OBTAINING SYMMETRICAL 
THORACIC ROENTGENOGRAMS 


By C. M. VAN ALLEN, M.D. 
From the Department of Surgery, Peiping Union Medical College 
PEIPING, CHINA 


T angular prominences of the dog’s 
«4 thorax in back and front make it diff- 
cult to obtain perfectly symmetrical roent- 
genograms of the chest without the use of 
a special retaining device. The author has 
found the device here described the most 
satisfactory, not only because it fulfills the 
primary purpose extremely well but also 
because it greatly facilitates directing the 
roentgen rays over any chosen point, and 
is simple and portable. 

The base is wooden and has a depression 
in the upper surface which is converted 


into a cassette tunnel by a roof of alumi- 
num. The roof has a deep groove along the 
middle with flanking elevations, to retain 
the dog’s spine. A pole stands on the base, 
at the center of one of the sides, which is 
parallel to the groove, and it carries pivoted 
on the top a horizontal arm long enough to 
reach entirely over the cassette tunnel. The 
arm carries a movable sleeve from which 
hangs a line and plummet, the line passing 
through a hole in the sleeve so that it can 
be pulled up easily. A spring-ratchet on the 
post fixes the arm in any desired direction, 





Fic. 1. Above: preparation of the board—centering the plummet over the groove. Middle: placement of the 
dog—centering the mid-point of the diaphragm (in this case) under the plummet. Below: position at the 


time of exposure. 
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and a set-screw on the sleeve fixes that 
structure at any desired point. 

The board is prepared for use (Fig. 1, 
upper view) by adjusting the position of 
the arm atid sleeve so as to bring the plum- 
met over the point where the rays are to 
be centered, usually the center of the cas- 
sette tunnel (when the arm is put at right 
angles to the groove and the sleeve is fixed 
with the plummet hanging directly over 
the groove). The apparatus is then placed 

on the roentgen table with the sleeve cen- 
tered under the roentgen tube, a loaded 
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cassette.is inserted in the tunnel, and the 
roentgen machine is prepared for the ex- 
posure. The dog is placed on the board 
(Fig. 1, mid view) with the spine in the 
groove, and the point on the chest over 
which it 1s desired to center the rays, usu- 
ally one on the midline of the sternum, is 
located with the finger tip, while the plum- 
met is drawn up near the upper surface of 
the chest and the dog’s position is adjusted 
to bring the finger tip under the plummet. 
The arm is now swung aside (Fig. 1, lower 
view) and the exposure is made. 


SAFETY DEVICE FOR DOUBLE FOCUS 
COOLIDGE TUBE* 


By FRANK E. WHEATLEY, M. D., and GEORGE LEVENE, M.D. 


BOSTON, MASSACHUSETTS 


ONE. of the reasons why we hesitated 
to install a double focus tube in this 
laboratory was the.danger of accidentally 
overloading the fine focal spot and ruining 
the tube. This danger was eliminated by 





` Fic. I 


placing in the fine focus filament circuit a 
fixed resistance of such capacity that the 
maximum current through the fine focus 
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* From the Department of Roentgenology of the Evans Memorial for Clinical Research and Preventive Medicine, Massachusetts 


Memorial Hospitals, Boston. 
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of the tube is 15-20 ma. when the filament 
control is at its maximum setting. This was 
accomplished by disassembling the switch- 
ing device (Fig. 1) on the tube and replac- 
ing the bronze spring clip. carrying the 
small filament current with a new and 
longer one (Fig. 2, 4) made so that the 
screw (C) which held the old spring is in- 
sulated from the new spring by a fiber 
washer (8) through a larger hole in the 
spring, and a second screw (D);'‘placed a 
short distance back, holds the spring in 
place and makes contact with.it. The re- 
sistance wire (No. 18) is wound in a coil 
of about the diameter of a screen-door 
spring and this coil is wound in two turns 
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around the outside of the switching device. 
The ends of the resistance are passed 
through small holes (Æ) drilled in the bake- 
lite and are fastened to the screws of the 
bronze spring clip. A strip of asbestos wick- 
ing is placed under the coils and a narrower 
strip is placed between the coils for heat 
and electrical insulation. The proper length 
of resistance necessary to cut the filament 
current will vary with each installation, 
and should be worked out by trial. In prac- 
tice this alteration of the switch can be 
made by any handy-man with little or no 
expense and is a workable prevention of un- 
fortunate accidents on the part of the tech- 
nician. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN AND RADIUM 
THERAPY 


BISTOLFI, STEFANO. La roentgenterapia nelle 
malattie a sindrome emorragica. (Roentgen 
treatment in diseases with a hemorrhagic 
syndrome.) Radiol. med., 1932, 19, 773-8203 
889-933. 

The author discusses the physiopathology of 


- various diseases with a hemorrhagic syndrome, 


including hemophilia, Werlhof’s disease, hemor- 
rhagic capillary toxicoses and familial and 
sporadic pseudo-hemophilias, and considers the 
action of roentgen irradiation not only in these 
diseases but in controlling operative hemor- 
rhage. 

In all these diseases there are factors both in 
the blood itself and in the vessels to be con- 
sidered. It seems to be proved that roentgen ir- 
radiation causes increased calcium metabolism, 
that is, more rapid elimination of calcium by 
the tissues and consequently a higher calcium 
content in the blood. It also causes increase of 
the number of cells, particularly leucocytes and 
platelets and increased coagulability. The in- 
creased number of cells, in addition to improv- 
ing the general condition of the patient, may 
have a direct action in producing hemostasis. 
The rays also seem to have a good effect on 
obscure factors in the capillary walls. In Werl- 
hof’s disease intense irradiation of the spleen 
should be tried before resorting to splenectomy, 
and roentgen treatment has also proved effec- 
tive in the treatment of recurrences after sple- 
nectomy. 

Increased coagulability i is brought about by 
snall doses—? to $ of a skin erythema dose— 
but the author does not believe that large doses 
cause retardation of: coagulation., The ready 
hemorrhage sometimes seen after intense ir- 
radiation he thinks is caused by leucopenia and 
decreased number of platelets. 

Irradiation should not be applied i in all dis- 
eases with a hemorrhagic syndrome; it would 
be absurd to use rays, for instance, in a disease 
such as scorbutus in which causal treatment is 
so successful. Irradiation should be tried how- 
ever in the different hemorrhagic diseases and 
utilized in those in which it has even a tempo- 


rary good effect on the pathogenic factors.— 
Audrey G. Morgan. 


ZACCARIA, ANTONIO. Risultato della roentgen- 
terapia in una oscura lesione della teca 
cranica, diagnosticata come osteoporosi cir- 
cumscripta di Schüller. (Results of roentgen 
treatment of an obscure lesion of the skulb 
diagnosed as Schüller’s circumscribed osteo- 
porosis.) Radiol. med., Aug., 1932, 79, 857- 
864. 


A case of extensive lesion of the bones of the 
skull in a peasant twenty-four years of age is 
described. The author made a probable diagnosis 
of Schüller’s circumscribed osteoporosis of the 
second type. This diagnosis was confirmed by 
Schiller himself to whom roentgenograms were. 
sent, and by.a number of eminent Italian roent- 
genologists. The differential diagnosis from 
syphilis, tuberculosis and Paget’s disease is 
discussed. 

The patient was irradiated four times at in- 
tervals of five days with doses of ł of a skin 
erythema dose, 220 kv., 40 cm. spark gap, 40 
cm. focus-skin distance, filter 4 mm. aluminum 
and 0.5 mm. zinc, Coolidge tube, 2 ma. After a 
month and a half this series was repeated. This 
resulted in almost complete recalcification of 
the decalcified area and almost complete resto- 
ration of vision, but the severe headache of 
which the patient complained persisted, which 
suggests the possibility that this may be a pro- 
dromal stage of Paget’s osteitis—dudrey G. 
Morgan. 


Jonsson, Gunnar. Case of xanthomatosis 
treated by teleradium. Acta radiol., 1932, 73, 
518—526. 


The author discusses the clinical picture and 
pathology of xanthomatosis and describes a 
case in a child born Nov. 29, 1928. In May, 
1930, when fifteen months old, she suffered a 
blow over the left eye, followed by a swelling of 
the eyelid. This swelling persisted for six months 
in spite of incision and in January, 1931, an- 
other swelling developed in the left temporal 
region. On admission to the Radiumhemmet, 
March 16, 1931, she showed another swelling 
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in front of the ear. She presented exophthalmos 
and the roentgen and histological picture of 
xanthomatosis with areas of destruction in the 
skull bones. 

Radium irradiation was given from March 
16 to 29, 1931, with Sievert’s teleradium ap 
paratus. Four fields were irradiated, one over 
the eye, one in front of the ear, one at the site 
of the temporal swelling and one in the parietal 
region. A total dose of 19.5 gram-hours was 
given at a distance of 6 cm. with a filtration 
equivalent to 6 mm. lead. Daily doses of 1.5 
gram-hours (3 grams for } hour) were given 
alternately on the different fields. Improvement 
` was noticed during the treatment and on April 
14, two weeks after it was finished, the swell- 
ings were no longer palpable and there was 
further improvement in the child’s general con- 
dition. The middle of June she was given a 
second series of 1.5 gram-hours over three of 
the fields. 

Since April, 1931, she has shown no clinical 
evidence of the disease and there has been a 
steady improvement in the roentgenograms. 
This is the only case treated with radium that 
has been published.— 4udrey G. Morgan. 


Coru, E. La radiumthérapie du cancer de la 
lèvre surtout au point de vue de ses métas- 
tases. (Radium therapy of cancer of the lip, 
particularly from the point of view of metas- 
tases.) Acta radiol., 1932, 13, 232-238. 

The author gives statistics of IoI cases of 
cancer of the lip all treated with radium. Im- 
plantation was used in only 4 cases; in all the 
rest the treatment was by direct superficial 
application of ṣo to 250 mg. radium element. 
In some of the cases preliminary treatment was 
given with hard roentgen rays and in some with 
soft roentgen rays. He divides the results ac- 
cording to these three groups. The best results 
were obtained in the group treated with soft 
roentgen rays followed by radium therapy; in 
the group treated with radium alone the results 
were almost as good, and in the group treated 
with hard roentgen.rays and radium they were 
decidedly inferior. The total percentage of 
cures was about 8o per cent. The effects of the 
soft roentgen and radium treatment were par- 
ticularly good with reference to the develop- 
ment of gland metastases. There was a very 
small percentage of gland metastases in this 
group. This was probably because the lym- 
phatic glands react differently to hard and soft 
rays.— Audrey G. Morgan. 
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Berven, Exts. Le traitement radiologique des 
tumeurs malignes de la cavite buccale. (Radi- 
ation therapy of malignant tumors of the 
mouth.) deta radiol., 1932, 7}, 213-231. 


The Radiumhemmet is now using a combina- 
tion of teleradium and endothermy for the 
treatment of the primary tumor in carcinoma 
of the mouth and a combination of radium and 
conservative surgery for the enlarged glands. 
Radium has proved superior to the quality of 
roentgen irradiation available at present. 

The greatest technical improvement in re- 
cent years has been the introduction of the 
teleradium technique and the more widespread 
use of the interstitial implantation of radium 
needles in combination with endothermy. By 
means of the teleradium technique the quantity 
and quality of the rays and the tissue doses can 
be increased, which greatly increases the ef- 
fectiveness of the irradiation. The interstitial 


implantation of radium needles in various parts ` 


of the tumor completes or supplements the dose 
given in the previous teleradium: treatment. 
Endothermy removes any resistant tumor rem- 
nants without bleeding and without any risks 
of local reimplantation or spreading of the 


tumor. The routine treatment of the primary .` 


tumor consists of an initial teleradium treat- 
ment, which after the tumor has become clean, 
reduced in size and more definitely circum- 
scribed, is followed by endothermy by simul- 
taneous interstitial implantation of radium 
needles around the coagulated area. The treat- 
ment of the enlarged lymph gland areas con- 
sists of giving teleradium treatment at the same 
time the primary tumor is treated. Surgical 
treatment is indicated after the teleradium 
treatment if any gland metastases remain that 
are movable and easily removable. Otherwise 
only teleradiym ts used. 

For the period of-eleven years ota 1916 to 
1926 the results of radiation treatment have 
been healing for five years or more in 32 per 
cent of the cases of carcinoma of the tongue, 
34 per cent of the cases of sublingual carcinoma. 
18 percent of those of carcinoma of the mandible 
and 26 per cent of those of buccal carcinoma. 


Among 278 patients with carcinoma of the 
mouth 76, or 27 per cent, are free from symp- -`° 


toms after five to eleven years. Among 28 
patients with epithelioma of the tonsils treated 
from I9Ig to 1924’ with the old technique 25 


per cent were primarily cured and 10 per cent | 


were free of symptoms for one year. Among 18 
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patients.with epithelioma of the tonsils treated 
from 1924 to 1927 with the new technique.§5.6 
per cent were primarily cured and 39 per cent 
were free of symptoms after three years. Among 
25 patients with carcinoma of the tonsils treated 
‘from 1916 to 1927 primary cure was attained 
in 71,4 per cent, 48.6 per cent were free of symp- 
toms for one year and 36.7 per cent for five 
years.—Audrey G. Morgan. | 


E Merritt, Epwin A. Irradiation of the para- 


thyroids in cystic disease of the bones. 7. 
Am. M. Ass., May 14, 1932, 98, 1733-1734- 


Endocrinologic study has demonstrated a 
definite relation: between the parathyroid 
glands and the metabolism of calcium in the 


skeleton and many cases have been reported ` 


' demonstrating the influence of . parathyroid 
hyperplasia in the causation of cystic disease. 
` This is a report of a case of cystic disease in- 
volving the femur which showed complete re- 


covery within four moriths after administration: 


of roentgen rays to the parathyroid glands was 
instituted. A series of exposures was given at 
intervals of three weeks using § ma., 135 kv., 
10 in. distance and 5 mm. Al filter. Not only 
was the bone structure restored to normal but 
the general symptoms of hyperthyroidism and 
hyperparathyroidism practically disappeared. 
This case is apparently the first so treated.— 
E.W. Hall. 

Contributo al tratta- 


Rosson, RICCARDO. 


mento radioterapico del maladie de Vaquez.. 


(Roentgen treatment of Vaquez’ disease.) 
Radiol. med., Feb., 1932, 79, 156-166. 


A typical case of Vaquez’ disease is described 
in which the red blood count had risen to 12 
million. The patient was given roentgen treat- 


ment beginning in February, 1927. The upper. 


and lower epiphyses of the bones were ir- 
radiated, so as to irradiate as much bone mar- 
row as possible. Both the dorsal and ventral 
surfaces were irradiated with 4 of a skin ery- 
thema dose per field, making a total of $ of an 
erythema dose for each epiphysis. The bones 
irradiated were the humerus, ulna and radius, 
tibia and femur on both sides and the sternum. 
The spleen was not irradiated. Two fields. were 
irradiated a day for fifteen days, with a spark 
gap of 40 cm., 2 ma., filter o.5 mm. zinc and 3 
mm. aluminum, focus-skin distance 30 cm. The 
symptoms were accentuated for a little while 
and then the patient’s condition began to im- 
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prove progressively. Two further series were. 
given in April.and June.and after that the 
patient was well for three years. Toward: the. 
end of 1930 the red blood count rose again toy 
million and some of the other symptoms. re- 
appeared. He was given two series of irradia- 
tions in January and February of 1931 and 
since that time has been well. subjectively and. 
objectively with a normal blood picture. The. 
white cells showed leucopenia during the treat-. 
ment, followed at the end by leucocytosis with 
no immature forms, showing that the bone 
marrow was functioning normally.—dudrey. G. 
Morgan. ° 


Heyman, James. Experiences with radiological 
treatment of cancer of the uterus and ovaries. 
Acta radiol.; 1932, 13, 329-333. 


The author briefly -reports the ‘results ab: 
tained at the Radiumhemmet in the treatment 
of cancer of the uterus and ovaries. 

From Jan. 1, 1914, to Dec. 31, 1926, a total 
of 1,237 patients with ‘cancer of the cervix. 
was sent to the Radiumhemmet for. treatment... 
Five years after the treatment 259 of these 
patients were living and free from symptoms. 


. This is about 20 per cent absolute cures. Of 


those treated from 1914 to 1921 inclusive 16 
per cent were living and free of symptoms. 

There were 80 cases‘of cancer of the fundus 
in which the microscopic diagnosis was made at 
the Radiumhemmet from’ 1914:to 1926. Most’ 
of these were adenocarcinomas. Of these 42.5 
per cent were living and apparently free of 
symptoms after five years. 

Among the cases of carcinoma of the ovaries 
treated from 1914 to 1926 there. were 24 in- 
operable cases; two of the patients were.living: 
after five years. Microscopic diagnosis was 
lacking in one of these cases. Among 36 cases 
operated on conservatively about 20 per cent 
were living after five years; among 28 recur- 
rences after radical operation 25 per cent were 
living at the end of five years and among 46 
cases operated on radically and given radiation 
treatment afterward about 54 per cent.— 
Audrey G. Morgan. 


NEILL, WILLIAM, JR. 126 cases of ovarian car- 
cinoma treated by radiation. South. M. F., 
July, 1932, 25, 679-682. 

One hundred and twenty-six cases of ovarian 
carcinoma treated by radiation, both roentgen 
rays and radium, are reported. Accurate tissue 
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diagnosis was made in all but 7, there being 108 
papillary cystadenocarcinomas, 8 solid. cell 
adenocarcinomas, 2 gelatinous papillary car- 
cinomas and. I Krukenburg tumor. The ages 
ranged from thirteen to seventy-five, averaging 
42%, with the greatest number appearing in the 
‘decade forty to fifty; 106 were married. Eighty- 
two cases were bilateral The process was ad- 
vanced in 112 cases when first seen. In 87 there 
was. no improvement. In 32 there was definite 
palliation as to relief of pain and improvemeat 
of general health, lasting from three months zo 
four years, with later resumption of the growth. 
Three cases apparently cured lived for 6, zo 
and 2% years, the latter dying of disease inde- 
pendent of the ovarian condition; 2 cases 
clinically well for 4 years and 3 cases apparently 
well for 4, 3 and 14 years are reported in detail 


_with factors of radiation therapy employed.— 
W. R. Brooksher, Fr. 


MISCELLANEOUS 


Piccuio, Carro. Dosimetria curieterapica. 
(Dosage i in radium therapy.) Radiol. med., 


Sept., 1932, 79, 933-967. 


The ‘author gives a thorough review of the 
methods of radium dosimetry in use at the 
present time, discussing their merits and their 
faults. He then says that when the dosage of en 
apparatus cannot be measured directly by the 
ionomicrometer he has worked out a relation 
between the charge per unit of surface and its 
yield in Dominici units which is sufficiently az- 
curate to be used for practical purposes in d2- 
termining dosage. The values are affected of 
course by various factors, such as the distance 
of the focus from the skin, the filtration and the 
area over which the irradiation is distributed. 
He has taken these factors into account in the 
table which he gives showing his results. The 
limits of error are small enough so that the 
method can be used for forms of apparatus that 
are not too much curved; for these he thinks 
direct measurement should always be used. — 
Audrey G. Morgan. 


Barnarp, Marcaret W.,AMBERSON, J. BURNS, 
Jr., and Loew, Marion F. The technique of 
using paper films for roentgenograms of the 
chest. Am. Res. Tuberc. . June, 1932, 25, 752- 
766. 


This is a statement of the technical pro- 
cedures employed at the Bellevue-Yorkville 
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Health. Demonstration with a new type of 
paper film.- This film, coated on one side, is 
used ‘practically the same.as the celluloid film, 
requiring an increase in -exposure time of 100 
to 200 per cent with a slightly increased kilo- 
voltage peak. A special developer is required. 
After finishing, the film is viewed by direct 
illumination with bright daylight. While the 
celluloid film is appreciably superior for show- 
ing shadows of fine detail, the paper film ap- 
proximates this desired standard very closely. 
It possesses the frequently desired advantage, 
particularly in a large series, of about 50 per 
cent less cost. A series of comparative illustra- 
tions accompany the article.~-W. R. Brooksher, 


Tr. 


Wuire, PauL D., and Camp, Pau. D. A com- 
parison of orthodiagraphic and teleroent- 
genographic measurements of the heart and 
thorax. Ann. Int. Med., Oct., .1932, 6, 469- 
481. l 
The authors report on the comparative study 

of the heart-and thoracic measurements in a 
series of 22 individuals, 10 normal and 12 with | 
abnormalities of the heart, aorta and peri- 
cardium. In each of the diameters measured the 
teleroentgenographic average was greater than 
the orthodiagraphic, and the thoracic measure- 
ments showed greater difference than the 
cardiac. The transverse cardiac diameter 
averaged I cm. greater by teleroentgenographic 
measurement than by orthodiagraphic (in an 
extreme case 1.8 cm.). The cardiothoracic ratio 
was essentially the same by either method in 
both groups. Measurements by teleroentgenog- 
raphy were. consistently greater as established 
by controls in all cases. A greater cardiac area 
measurement by teleroentgenography was a 
uniform finding and averaged 15 to 25 per cent 
in these cases. The difference between the two 
methods is great enough to render direct com- 
parison misleading, and thus in giving roent- 
gen measurements of cardiac and intrathoracic 
diameters and of the cardiac area, it is essential 
to state by which method the meastitements 
were obtained... R. Brooksher, Fre ` 


CIGNOLINI, PreTRo, Metodi e mète della chimo- 
grafia cardiaca (Roentgenmiografia cardiaca.) 
(Methods and objects of kymography. of 
the heart—cardiac. roentgen . myography.) 
Radiol. med., April, 1932, 70, 401-405. 

In 1912 Gott and Rosenthal proposed the 
first method of kymography of the heart. The 
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. x-ray bundle which had traversed the chest 
‘of the patient was intercepted by a lead screen 
except for a narrow fissure running transversely 
and following.a horizontal or oblique diameter 


`- of the heart. The roentgen film was moved with 


a uniform motion behind.the lead screen, giving 
a picture of the successive positions assumed by 
the heart outline. The movements of the heart 


_were registered in an accurate and legible way. 


The method had disadvantages, however, and 
the author miehtions various improvements 
made-in it up to his own method in which short 
segments: of the fissure are placed.in chosen 
positions on the heart outline and a kymo- 
graphic record obtained of the movements of 
those sections. He takes, for instance, a point 
on the left ventricle, one on the right ventricle, 
one on, the right auricle and one on the aorta 
and makes an-accurate analysis of their move- 


ments which are recorded. He gives illustrations 


from cases of auriculoventricular dissociation. 
He thinks the method is a valuable contribution 
to the study of the physiology and pathology of 
the circulatory system.— Audrey G. Morgan. 


ZIEDSES DES Prantes, B. G. Eine neue 
‘Methode sur Differenzierung in der Rönt- 
-~ genographie-Planigraphie. (A new method of 
_ differentiation in roentgenography—planig- 
._ raphy.) Acta radiol., May 15, 1932, 77, 182- 

192, 

“A method is described by which it is possible 
to obtain a sharp roentgen picture of any one 
plane in the object examined while parts lying 
outside that plane are rendered indistinct. For 
this purpose the tube and the film or plate are 
moved in opposite directions throughout the 
exposure time in such a way that the projec- 
tion of all points-in the plane selected always 
strike the film at the same place while the pro- 
jections of all points outside that plane change 
their position. 

A method is also reported which makes it 
possible to project several planes at the same 
time and a simple apparatus described by which 
the height of the plane can be registered. An 
example is given showing how reliable measute- 
ments can be made on the roentgenogram by 
means of this new method of projection. Some 
difficulties in the interpretation of the roent- 
genograms that are of special interest are dis- 
cussed.— Audrey G. Morgan. 


JAEGER, W. Über einen scharfzeichnenden Film 
für Folienaufnahmen. (A film for taking folio 
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pictures with sharp outlines.) Acta- ralak; 
May 15, 1932, 73, 178-181. 


By adapting the construction of a tle 
coated film to the special optical conditions re- 
quired for making roentgenograms in folio size, 
the author has succeeded in obtaining a con- 
siderably greater sharpness of outline -in the 
pictures without any changes in the practical 
manipulation of the films. No increase of expo- 
sure time is necessary; the developing time is- 


lengthened a little. Illustrations are given show- 


ing the gain in sharpness of outline —Audrey 
G. Morgan. P 
Rispinc, S. Beitrag zur rontgenologischen 
' Pelvimetrie und Zephalometrie in utero. 
(Roentgen measurement of the pelvis and 
head in thé uterus.) Acta radtol., 1932, 73, 
591-598. | i 
One of the chief objects of obstetrical roent- 
gen diagnosis is to determine the form and. size 
of the pelvis and of the head of the fetus. The 
best way of determining the general form of the 
pelvic inlet is by taking a roentgenogram in 
Albert’s semi-sitting position. The length of the 
true conjugate can best be measured on a lateral 
roentgenogram of the pelvis by Guthman’s 
method. The transverse diameter and the head 
of the fetus can be measured accurately and 
simply by orthodiagraphy by Moritz’ method. 
which does not seem to have been used hereto- 
fore in the measurement of the pelvis.—Audrey 
G. Morgan. 


FRANKE, Hernricu. Die Norm im Réntgenbild. 
(Standards in roentgenography.) Fortschr. 
a: d. Geb. d. Rintgenstrahlen, Dec., 1931, 44; 
691-711. 

This is a technical article which chrough the 
German Roentgen Society won the first prize 
of the Schleussner Company. It deals with (1) 
considerations of the sensitometry of roentgen 
emissions; (2) the constancy of the roentgen 
source; (3) the sensitometric system; (4) the 


relation of the threshold sensitivity, gradation, ` 


and fogging to the form and position of the 
sensitometric curves; (5) the accuracy of the 
disc of the sensitometer; (6) the sensitometric 
disc and its systems -of exposure; (7) develop- 
ment and gradation; (8) the influence of addi- 
tional exposure on the gradation; (g) the in- 
tensifying factor, and (10) the making of roent- 
gen copies.—T. Leucutia. : 
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Brunetti, Lopovico. In difesa del mio metodo 
personale dell’assunzione crociata dei due 
canali ottici a cranio fisso su stessa film. (In 
defense of my personal method of taking the 
two optic canals crossed on the same film 
with the head fixed.) Radiol. med., Sept., 
1932, 29, 1030-1036. 

This is an extremely technical discussion of 
the author’s own method of taking roentgeno- 
grams of the optic canals which has been criti- 
cized by Prof. Giordano.— Audrey G. Morgan. 


Kress, CARL, and Scumir-Jensen,.H. O. Ex- 
"periments with roentgen irradiation of pure 
vaccinia lymph and of a lymph sample con- 
taminated with foot-and-mouth disease vi- 
rus. Acta radial., 1932, 73, 349-361. 


Roentgen irraciation of vaccine lymph in 


doses of from 3,600 to 36,000 r apparently did ` 


not decrease its infectiousness. In 275-children 
scarified on the left arm with irradiated vaccine 
and on the right arm with non-irradiated vac- 
cine there was not the slightest difference in 
the results on the two arms. It will require fur- 
ther experiments with titrated doses of virus to 
determine whether roentgen irradiation has any 
effect on the total amount of live particles of 
virus in such emulsions or not. 

Roentgen irradiation of a cowpox vaccine ac- 
cidentally contaminated with a foot-and-mouth 
disease virus with doses of 38,000 and 25,000 r 
did not kill the foot-and-mouth disease virus. 
Two heifers inoculated with irradiated virus 
and one heifer and a ram inoculated with non- 
irradiated virus all showed typical generalized 
foot-and-mouth disease. The authors have the 
impression that the roentgen irradiation stimu- 
lated rather than weakened the effect of the 
foot-and-mouth disease virus—Audrey G. Mor- 
gan. 


CAPPELLI, Lurer. Esperienze sulla celluloide, 
proposta quale supporto nelle applicazioni 
radiumterapiche. (Experiments with celluloid 
as a support for radium preparations.) Ra- 
diol. med., Aug., 1932, 79, 825-835. 

- Ina previous article the author proposed the 

use of celluloid as a support in the application 

of radium preparations. He has now made com- 
parative chemical and biological experiments 
with nitrocelluloid and acetyl-celluloid and 
finds that the latter is superior to the former. 

The nitric acid in the former is replaced by 

acetic acid and the camphor by an oil which is 
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probably castor oil so that the acety!-celluloid 
does not cause the slightest irritation. It 1s non- 
inflammable and much more plastic than nitro- 
celluloid. It is much lighter than Columbia 
paste and cannot he broken or bent, as the lat- 
ter can. Acetyl-celluloid is as transparent as 
glass, much more so than nitrocelluloid and the 
author believes it is the best material available 
for making radium supports.—Audrey G. Mor- 
gan. 


Jansson, Gosta. Uber die Einwirkung der 
Röntgenstrahlung auf die Fähigkeit der 
Geschwiilste Iod and Wismut zu speichern. 
(The effect of roentgen irradiation on the 
capacity of tumors for storing iodine and 
bismuth.) Acta radiol., 1932, 13, 533-550. 


The author describes experiments that he 
made for the purpose of determining whether 
roentgen irradiation affects the capacity of tu- 
mors for storing bismuth and iodine. With 
reference to iodine he found that small doses of 
irradiation do not affect the storage capacity 
of the tumors. Larger doses decrease the capac- 
ity of the tumor for storing iodine, no matter 
whether the irradiation is filtered or unfiltered. 
The effect is not apparent for the first twenty- 
four hours andis not marked until after several 
days. 

The effect on the storage of bismuth is just 
the opposite. It is increased by irradiation. 
These statements refer to the immediate effect 
of irradiation. The observations were not con- 
tinued for more than a week and it is not known 
whether there was any later effect.— dudrey G. 
Morgan. 


LAMBERT, J. Contribution à étude de la radio- 
sensibilité des graines au début de la germi- 
nation. (Contribution to the study of the 
radiosensitivity of grains at the beginning 
of germination.) Compt. rend. Soc. de biol., 
Oct. 16, 1931, 708, 240-244. 


The authors performed a series of experi- 
ments on peas in various hydrolyzed conditions 
by irradiating them in lots of 40 to ṣo with a 
dose of 10,000 R (Solomon), 200 kv., 20 cm. 
distance, 1 mm. Al filter, 80 min. exposure. It 
was found that the dry peas were more resis- 
tant to irradiation than those soaked for eight- 
een or twenty-four hours in wet sawdust, but 
that they were less resistant than those irradi- 
ated after six or twelve hours of hydration.— 
T. Leucutia. 
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Linpsiom, Apotr F. On the effects of various 
“iodized oils on the meninges. Acta med. Scan- 
dinav., 1931, 76, 395-402. 


Odin and Runstrém in 1928 in dealing with 
myelography called attention to the irritating 
effect of the various oils on the meninges. The 
experiments on which this assertion was based 
were performed by the author. He since then 
has continued them and now arrives at the fol- 
lowing conclusions: The vegetable oils (soy, 
linseed, poppy) are less irritating than the ani- 
mal oils (cod liver oil). The cause of irritation 
lies in impurities (fatty acids, iodic fatty acids 
and sometimes hydrogen iodide) in the vegeta- 
ble oils, and in very rapid splitting in the ani- 
mal oils. If the impurities are eliminated, vege- 
table oils may be used safely as contrast media. 
Still one has to consider that under certain 
conditions a fatty granuloma may occur later. 
The animal oils are entirely useless and should 
therefore be rejected.—T. Leucutia. 


LamBin, P. Influence du dioxyde de thorium 
colloidal (thorotrast) sur la formule san- 
guine. (Influence of colloidal thorium dioxide 
(thorotrast) on the blood formula.) Compt. 
rend. Soc. de biol., Oct. 16, 1931, 708, 264—- 
266. 


The authors studied the hematologic modifi- 
cations secondary to injections of thorotrast in 
rabbits. It was found that a large dose of § c.c. 
produces a distinct anemia whereas smaller 
doses of 1 c.c. may lead to a discrete erythro- 
blastic reaction. It was interesting that the 
reticulocytes presented no increase in number 
after twenty-four hours. It seems thus that the 
thorotrast produces an initial erythroblastosis 
without reticulocytosis, similar to that ob- 
served by Wuyts and Morelle after injection of 
saponin and colloidal sulphur. The variations 
in the total number of red and white elements 
resembled those observed after the injection of 


most of the colloidal substances. An initial and — 


generally very short phase of leucopenia with 
relative lymphocytosis was followed by a long 
phase of leucocytosis with polynucleosis. The 
peak of the polynucleosis was occasionally fol- 
lowed by monocytosis and after stronger injec- 
tions by passage into the blood of histiocytes 
loaded with thorotrast. 

A long sojourn of the thorotrast in the retic- 
ulo-endothelial cells fortunately permits the 
injection of the thorotrast in fractional doses, 
thus preventing the occurrence of anemia, but 
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it remains to be determined whether or not this 


.produces a radioactive effect on the organism 
in general and on the hematopoietic system in 


particular—T. Leucutia. 


Osment, C. G. Experimental radiography uti- 
lising the gamma rays of radium. Brit. Y. Ra- 
diol., March, 1932, 45, 269-274. 


Considerable benefit is derived from the use 
of radium as a source of radiation in the ex- 


amination of metals. With the known appa- 


ratus rather successful results have been ob- 
tained with the roentgen rays for thicknesses*of 
steel and iron up to about 34 inches. The intro- 
duction of gamma rays of radium would permit 
radiography of the metals above that thickness. 

In this article the author discusses the amount 
of radium necessary for various exposures and 
thicknesses of steel and includes some very in- 
structive radiographs taken by radium to prove 
the value. To take one single example: a radio- 
graph of §-inch steel at a distance of 30 inches 
would require 0.5 mg. of radium, while 6 inches 
of steel at the same distance would require over 
I gram if the exposure time were limited to fif- 
teen hours.—T. Leucutia. 


Spear, F. G. Summary of paper on the effect 
of split doses of gamma radiation on tissue 
cultures in vitro. Brit. 7. Radiol., Dec., 1931, 
4, 680. 


(a) Effect on Mitosts. ee of cultures to 
ioo mg. radium (element) at 0.5 cm. for 24 
minutes causes a diminution in mitosis followed 
by a compensatory increase. Exposure for five 
minutes produces a similar effect. 

Two irradiations, each of 24 minutes, give a 
different effect from a single exposure of five 
minutes. The effect further varies with altera- 
tion in the interval between the exposures. An 


interval of eighty minutes is more effective 


in bringing about a diminution in mitosis than 
an interval of 160 minutes. 

(6) Lethal Effect. When cultures are ener. 
to 300 mg. radium at 0.5 cm. for six hours, a 
delayed lethal effect follows, and all the cul- 
tures die within sixteen days. In this case it is 
immaterial whether the dose is given all at once 
or in six fractions of one hour each at intervals 
of twenty-four hours. 

(c) Enhanced (Lethal) Effect from Splitting a 
Given Dose. A similar delayed lethal effect can 
be obtained by a much shorter total irradiation 


if the dose is appropriately divided. By this 
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means the effect of a given irradiation may be 
greatly enhanced. Exposures to 300 mg. radium 
for 24 minutes at intervals of eighty minutes, 
until a total exposure of one hour has been 
given, produces a delayed lethal effect equiva- 
lent to that following a continuous irradiation 
of 4% hours.—T. Leucutia. 


Docnon, A., and Pirrautt, C. L’action des 
rayons x sur les protozoaires et le probléme de 
la sensibilisation. (The action of roentgen 
rays on protozoa and the problem of sensiti- 

.zation:) F. de radtol. et d’électrol., Aug., 1931, 

15) 442-446. 

The authors constructed a special roentgen 
tube yielding a very large amount of radiation. 
This was obtained by reducing the distance of 
the anticathode from the window of the tube to 
only 25 mm. and by giving the anticathode a 
parallelepiped form, so that by simple rotation 
each of the four surfaces is successively exposed 
to the cathode beam. The rays emerge through 
two symmetric windows of 7 mm. diameter 
each. With 15 ma. and 16,500 volts (10 micron 
aluminum . window, tungsten anticathode) a 
radiation of 1350 r per second is obtained. This 
destroys the ascaris egg in less than a second 
and produces a complete sterilization of a B. 
pyocyaneus culture in five seconds. 

By making use of this tube, the authors were 
able to produce death of protozoa (paramecia) 
within normal conditions. The dose leading to 
immediate death was 500,000 r, whereas half 
of this dose produced ño visible effect, the divi- 
sions continuing normally. Various toxic solu- 
tions led to shortening of the time of death (in 
some instances from 3 to 1 ) due, no doubt, to 
increase in the cellular sensitivity. Other solu- 
tions (resorcin, sodium hyposulphite), even in 
toxic concentration, failed to influence the time 
of death or counteracted the effect of the pre- 
vious solutions, thus acting as desensitizers.— 
T. Leucuita. 


Sourrar, H. S. On fields of radiation from 
radon seeds. Brit. J. Radiol., Dec., 1931, 4, 
681-689. 


The problem which the author proposes to 
solve is that of producing a uniform field of 
radiation in which the cancer cells will be de- 
stroyed while the tissue cells are not affected. 
He uses radon seeds and by mieans of a special 
apparatus places them so as to obtain a uniform 
radiation on the area treated. For this purpose 
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he adopted a mathematical formula permitting 
the calculation of a continuous distribution of 
the radiation throughout a sphere and through- 
out a circular ring. Curves of constant radia- 
tion were drawn. To give one example, for the 
treatment of carcinoma of the ceryix a ring pes- 
sary is formed with a thick body of rubber and 
a core consisting of a gold or platinum tube. 
The circular core contains a suitable amount of 
radium or its emanation which is doubly 
screened by the gold or platinum tube and by 
the rubber which surrounds it. Such a pessary 
can be easily placed in the upper part of the 
vagina so that it encircles the cervix of the 
uterus. In this manner the cervix, as well as the 
whole contents of the pelvis, is subjected to a 
radiation of remarkable uniformity sufficient 
to destroy all secondary deposits in the lym- 
phatic glands. 

It must be mentioned, however, that inas- 
much as the procedure applies mathematical 
analysis to clinical problems, the whole ques- 
tion of absorption and secondary radiation 1s 
not considered. The author is dealing solely 
with the question of getting a flat radiation 
from a theoretical distribution. As the author 
states, his purpose was to put forward simple 
examples which may be suggestive to his sur- 
gical colleagues and may perhaps stimulate the 
interest of physicians in one aspect of a fas- 
cinating and important problem.—T, Leucutta. 
Mayneorp, W. V. The measurement in “r.” 

units of the gamma rays from radium. Brit. 

F. Radiol., Dec., 1931, ¢, 693-710. 


Summary. The paper discusses the physical 
aspects of the problem of dosage in radium 
therapy. Various units are discussed and rea- 
sons given for the choice of the r unit. Experi- 
mental arrangements are described, including a 
small ionization chamber suitable for measure- 
ments in the vicinity of a radium needle con- 
taining a few milligrams of radium element. 
The apparatus is calibrated in r by subjecting 
the chamber to a beam of hard roentgen rays, 
which is simultaneously measured by means of 
a second thimble chamber. The distribution of 
intensity around a 5 milligram needle is mapped 
out. The intensities in r/mg/hr. are measured 
and found to be in agreement With experiments 
by Glasser. Using probable data, the intensity 
of radiation at definite distances from a radio- 
active source are calculated and shown to agree 
with the experimental results. The relationship 
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between the international r and the Solomon R 
is calculated, and it is shown that 1 r/sec= 1.65 
R. This value is in good agreement with experi- 
mental results. The “unit skin dose” is of the 
order of 1,800 r for hard y rays. The Mallet D 
unit and u.s.p. of Martin and Quimby are dis- 
cussed and shown to be probably. of the order 
of 117 r and 1,400 r respectively.—T. Leucutia. 


Srorngsco, P., and Cracruy, E.-C. Sur la 
présence des rayons secondaires dans Por- 
ganisme au cours de la radiothérapie pro- 
fonde. (On the presence of secondary rays 

= in the organism during the course of deep 
radiotherapy.) Compt. rend. Soc. de biol., 

Oct. 16, 1931, 708, 325-326. 

-The authors placed a fluoroscopic screen in 
the abdomen of a dog during roentgen irradia- 
tion of the thorax, the remaining part of the 
animal being covered with lead, and found that 
there was a fluorescence of the screen. This ind1- 
cates that secondary radiation 1s produced no 
matter how well the protection is applied. The 
same degree of impression was observed 
whether the screen was placed below or above 
the liver. It is concluded that the liver is always 
submitted to a certain action of the roentgen 
rays during irradiation of the thorax.—T. Leu- 
cutia. 


SoLomon, Iser. Nouvelles recherches iono- 
métriques. (New ionometric researches.) 7. de 
radiol. et d’électrol., Aug., 1931, 15, 432-441. 
This article deals with the present status of 

ionometry in medical radiology and with the 

more recent researches of the author on the 
subject: 

_ I. The ionometers may be generally divided 
into two groups: (1) the so-called variable po- 
tential ijonometers in which the apparatus are 
charged to a certain potential and the dis- 
charge due to the ionizing action of roentgen, 
gamma and ultraviolet rays is estimated by the 
drop of potential as read on the graduated scale 
of the apparatus, and (2) the so-called constant 
potential ionometers in which the potential 
remains constant and the ionizing action of the 
radiations is measured by the intensity of the 
current as read on the graduated scale. The 
first comprise essentially an electroscope, an 
ionization chamber.and a connecting cable. 

They have the great advantage that they per- 

mit a direct reading of the applied dose. How- 

ever, the insulation which must always be ab- 
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solute constitutes .one of the most delicate 
problems. The amber, sulphur and ceresin. 
which are generally used unfortunately become 
feeble conductors during the action of the rays, 
producing an error occasionally as high as 30 


per cent. By taking the necessary precautions 


(surrounding the tube and the instrument with 
lead, exposing only the ionization chamber to 
radiation, etc.), one may obviate this error. 
In connection with this the author describes his 
new charging device which is now added to the 
Solomon ionometer. 

In the constant potential 1 ionometers, the i in- 
tensity of the current is measured, the appara- 
tus thus functioning as intensivemeters. The 
total dose is then calculated by multiplying 
the intensity by the time of exposure: Inasmuch 
as the intensity of the ionization current 1s, very 
weak, various appliances are used for, amplify- 
ing it, as, for example (a) filling of the ioniza- 
tion chamber with a heavy gas (xenon in the 
chamber of Dauvillier), or (4) intercallating 
relay bulb amplifiers as practiced chiefly in 
Germany (Siemens). One must place in a group 
apart certain ionometers such as the mecapion, 
the ionometer of Hammer, etc., which use a 
three-electrode bulb as a relay in the grid cir- 
cuit. The principal advantage of all constant 
potential apparatus is that the insulation can 
be entirely neglected. Still by comparing the 
two types of ionometers from the practical 
clinical standpoint there can be no doubt that 
those of variable potential because of their sim- 
plicity and sturdy construction have the greater 
advantages. 

II. The recent important work of Glasser 
and Kistner and. their collaborators concerning 
the best type of ionization chamber demon- 
strated the necessity of using a small ionization 


_chamber completely independent of the wave 


length. The material advocated by the differ- 
ent authors varies greatly (Friedrich, graphite 
coated horn; Holthusen, graphite coated paper; 

the author, graphite; Glasser, magnesium 
coated graphite; Glocker, silicated graphite; 

Kistner, graphite coated cellophan), but it has 
in all instances the common feature that it is 
of a low atomic weight, the effective atomic 
number (Glasser) being in the neighborhood of 
that of the air (7. 6). 

The ionization chamber of the author’s io- 
nometer was recently subjected to severe criti- 
cism, especially by Murdoch and Stahel, by 
Reiss and by Gunsett and Mlle Cohn. A re- 
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check by the author himself of the experimental 
results given in the above critical articles (by 
using a comparison with two large ionization 
chambers) has led to the conclusion that if one 
disregards the error of 10 per cent which must 
be considered normal, the variation in the 
figures must be attributed chiefly to the fact 
that (a) part of the cable was included in the 
field of the ionization and (4) the ionization 
chamber was.not centered properly, leading to 
the off-focus radiation of Taylor. By correcting 
these factors, the ionization chamber appeared 
. from a practical standpoint independent of the 
wave length. l 

ITI. The Second International Congress of 
Radiology, Stockholm, in taking the electro- 
static unit-as the quantitometric unit of x-radi- 
ation madeithe error of defining this unit on 
-the basis of. the ionization of the air. Various 
experiments since then have proved that this 
ionization is difficult to obtain. Especially two 
factors are of paramount importance during the 
measurement: (1) variation of the results with 
change in the form and position of the dia- 
phragm (as proved by Failla), and (2) distor- 
tion of the electric field with change of the 
form, position and charge of the electrodes (as 
proved by Schechtmann). To overcome the 
‘errors resulting from these factors Taylor of the 
-Bureau of Standards of ‘Washington advocates 
for standardization purposes the use of the zero 
method which is recommended also by Dauvil- 
lier, Laborde and Saget. . . 

The author, by taking into consideration the 
above factors, has re-checked the value of the x 
(as measured on his ionometer) and compared 
it with the International r, first by using the 
zero method (with the Dolezalek quadrant elec- 
trometer and then with the Lindemann elec- 
trometer) and second, by connecting a large 
ionization chamber directly to his own electro- 
scope. It was found that in both instances the 
ratio R:r was 2.2, which therefore must be con- 
sidered as the true value of the ratio of these 
units. 

Until an international congress will definitely 
establish the criteria under which the large 
ionization chamber may be used for standardiz- 
ing purposes, the author proceeds with his 
ionometer as follows: The standardization into 
ris made by means of a radium source. The in- 
dependence of the wave length of the ionization 
chamber is then determined by means of com- 
parison with a large ionization chamber (which 


Abstracts of Roentgen and Radium Literature 


OCTOBER, 1933 


was constructed at the author’s directions by 
the Compagnie Générale de Radiologie). The 
constancy of the ionization chamber 1s checked 
from time to time by using the so-called “iono- 
metric control” with uranium oxide condenser 


- (for its description, see abstract, this Journal, 


1931, 255 $74). 
IV. The ionometer may be used with certain 


reservations also for the. measurement of the 
gamma and ultraviolet rays. It must be men- 
tioned, however, that the value of these meas- 
urements is only approximate.—T. Leucuita. 


Porrrevin. Générateur “Tripharix.” (“Tri- 
pharix’ generator.) Bull. et mém. Soc.de radtol. 
méd. de France, Nov., 1931, 79, 458-464. 


The Compagnie Générale de Radiologie of 
France has constructed a new roentgen-ray: 


generating apparatus utilizing the principle of 


three-phase current with six kenotron tube 
rectification. The machine which is called ““Tri- 
pharix” yields a current of from 40 to 140 kv. 
and from o to 10 ma. for roentgenoscopy and 
from 40 to 140 kv. and from o to 2,000 ma. for 
roentgenography. 

The various parts as well as the control 
cabinet are described in detail. A very accurate 
timer is used which permits the cutting down 
of the exposure to 6/1000 of a second.—T. 
Leucutia. 


Simon, G. Rationalisation of x-ray exposures. 


Brit. F. Radiol., Jan., 1932, 5, 65-73. 


Summary. Exposures are recorded at the 
present time in terms of kv. peak, milliamperes 
and time (distance, and whether screens or Pot- 
ter-Bucky is used). This is unsatisfactory in 
practice, for three main reasons: (1) difficulties 
of measurement, especially for very short ex- . 
posures of high intensity; (2) insufficiency of 
data, as wave-form affects the significance of 
the kilovolt (peak) measurements, while “the 
tube factor must be included; (3) lack ofa 
photographic standard of speed. '? 

Conclusions. Some of the present difitùlties 
might be solved: (1) by giving up the measure- 
ment of kv. peak and substituting for it a unit 
of “radiographically effective kilovolts,” ob- 
tained by measuring on one’s own set the num- 
ber of milliampere-seconds required to match 
a certain standard. The standard might be . 
based on the kilovolts of a constant potential 
set, or a four- or six-valve set. Alternatively to 
work in terms of half-value ‘absorption in, e.g., 
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Al; (2) it is best to measure milliampere-sec- 
onds and: time, in the case of very rapid ex- 
-posures, rather than measure milliamperes di- 
rectly; (3) the setting up of a photographic 
standard of speed, both for films and films when 
used with screens. It might be possible and con- 
venient to calibrate this in “r” units at a cer- 
tain radiographically effective kilovolts, to pro- 
duce a certain blackening. —T. Leucusia. 


Wirka, W. A., and DMocuowsky, W. W. Eine 
neue Methode zur Messung der Spannung an 
der Röntgenröhre. (A new method for the 
measurement of the tension of roentgen 

tubes.) Fortschr. a. d. Geb. d. Röntgenstrahlen, 


Jan., 1932, 45, 78—91. 


This is a very technical article dealing with 
the Hefeli method for the measurement of the 
tension of roentgen apparatus. The method 
consists briefly in the intercalation of two con- 
densers, the tension being estimated from the 
intensity of the current which flows through the 
wire connecting the condensers. It was found 
that by using a ballistic milliammeter and an 
accurate timer, the method can be used ad- 
vantageously for the measurement of the ten- 
sion in alternating currents.—T. Leucutia. 


Mitier, K. W. Ein neues Hochspannungs- 
voltmeter zur direkten Messung der Röhren- 
spannung für Diagnostik und Therapie. (A 
new high tension voltmeter for the direct 
measurement of the tube tension for diagno- 
sis and therapy.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, Feb., 1932, 45, 207-210. 


The author constructed a high tension volt- 
meter which is based on the principle that the 


electric charge of a high tension condenser is 


measured ballistically, the charge being pro- 
portional to the peak voltage. The instrument 
which is gauged in kilovolts has an error of on- 
ly +1 per cent, and has proved of practical 
- value in both diagnostic and therapeutic roent- 
gen outfits. In the former, it permits the esti- 
mation of the voltage even in the shortest ex- 
posures, while in the latter it gives a constant 
control of the tube tension during the entire 
course of the treatment. A photograph of the 
- instrument as well as several diagrams is in- 
cluded —T. Leucutia.: 


Teens James. What is radiation? Brit. 7 
Radiol., Jan., 1932, 5, 21—385 te, 
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This article is the 14th Silvanus Thompson 
Memorial Lecture and deals in extenso with the 
various opinions on the nature of radiation. 


Thus the corpuscular and wave'theories, the 


kinetic theory, the wave mechanics, the mean- 
ing of photons, electrons and protons and the 
electro-magnetic waves are discussed in a very 
lucid and masterly manner. The article is con- 
cluded with a very remarkable illustration of 
the futility of attempting to depict in- words 
processes which do not admit of being depicted 
either in terms of words or of the ordinary con- 
cepts of physics. A single instance is cited..A 
hydrogen atom is generally represented by a 
system of waves (the electron) and a center of 
force (the nucleus) which affects the propaga- 
tion of these waves and in fact directs it when 
no other forces are present. We can of course 
represent a second hydrogen atom in precisely 


‘the same way but if we want to represent two 


hydrogen atoms under one another’s influence 
it ig not enough to dump down two nuclei and 
two wave systems at the appropriate points of 
space. There is a new wave system to represent 
the pair of atoms but ordinary three-dimen- 
sional space is not enough to contain it. It re- 
quires six dimensions as we should actually ex- 
pect if the wave system represents only our un- 
certainty as to the value of six quantities. If we, 
now try to depict the transfer of energy which 
in fact is precisely the radiation in such a sys- 
tem we can readily see that a transfer- needs 
six dimensions of space for its proper represen- 
tation. When, as in a photograph or a picture; 
we try to force three dimensions into two, we 
create. all sorts of. inconsistencies, we see a 
thountain. looking no bigger than a man; and a 
cloud no ‘bigger than a man’s hand. We must 
not be-surprised if forcing six dimensions into 
three has similar results.—T: Leucutia. 


l - Į PY * 
-Moppetr, Warnrorp. A thermo-electric in- 


strument for measuring total x-ray energy 
_ with a determination of the practical units. 
Brit. J. Radiol., Feb., 1932, 5, 159-168. 


This apparatus was designed with a view to 
measuring total energy distributions, particu- 


_larly if the theory holds that biological effects 


depend on the disturbance of “key atoms” 
rather than total ionization. Roentgen energy is 
(almost) completely absorbed by a plate of 
bismuth, and the increase in temperature at a 
bismuth copper junction generates a potential 


-which is measured with a galvanometer. On 


556 


this basis, an apparatus was constructed by the 
author, assuming that all absorbed energy by 
the instrument is converted into heat. The ap- 
paratus is described in lengthy detail and illus- 
trated with a photograph and diagrams. Some 
very interesting conclusions were obtained con- 
cerning the value of the Solomon R and of the 
international r in measuring the roentgen-ray 
dosage.—T. Leucuttia. 


Moppetr, Warnrorp. The variation of total 
x-ray energy with potential. Brit. J. Radiol., 
March, 1932, 5, 2§0-251. : 

"It is generally accepted that roentgen-ray en- 

ergy varies as the square of the exciting poten- 
tial. By making use of a thermo-electric instru- 
ment (see above abstract), the author checked 
up the value of this law over a range of hard 
radiations used for radiotherapy (go to 150 
kv.). The figures obtained confirmed the law. 
As most previous work has been -carried out 
with soft radiation and an ionization chamber, 
this new observation with harder rays 1s of dis- 
tinct value. To give an extreme example: if the 
potential is inadvertently doubled, the roent- 
gen-ray energy would be increased by a factor 
of 4. As may be expected, the total energy 
varies directly as the milliamperage for the 
range covered (3, 6 and g ma.).—T. Leucutia. 


ScHALL, W. E. A two-valve transformer unit for 
diagnosis and therapy. Brit. F. Radiol., Dec.; 
1931, $, 7117714. 

The apparatus is a combination of the ordi- 
nary straight forward single valve unit with a 
split transformer circuit using two valves. Its 
purpose is to give reasonably high kilovoltage 
(up to 150) for therapy and high milliamperage 
(up to 250) for diagnosis. The diagrams of the 
construction are briefly discussed.—T. Leucutia. 


REISNER, ALFRED. Erythemversuche mit Grenz- 
strahlung. (Erythema production experi- 


ments with borderline rays.) Fortschr. a. d.. 


Geb. d. Rinigensirahlen, Jan., 1932, 45) 74-77: 


The borderline rays produce an erythema of 
wavy character similar to that obtained with 
other rays. The peak of the erythema lies at 
a point which is twice that of the hard roentgen 
rays. A large dose produces marked inflamma- 
tion.of the skin, reaching its peak within a few 
days and lasting for a long period. The early 
appearance of the reaction is similar to that of 
the ultraviolet erythema, whereas the protrac- 
tion is more of the type observed with the 
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roentgen rays. Small doses produce rather pro- 
nounced pigmentation which is always more 
pronounced than that observed with roentgen 
and ultraviolet rays. An epilation was never 
observed. The individual sensitivity is quite 
marked. The same degree of erythema was ob- 
served, for example, with 2,600 and 1,400 r. 

The following procedure is followed in the 
treatment with borderline rays. An individual 
dose of 250 r is administered first; eight days 
later. the reaction is studied and the further 
treatment guided accordingly. The superficial 
dermatoses are treated, as a rule, with small 
doses, whereas in nevus vasculosus, warts, etc., 
rather large doses are used, being always care- 
ful to protect the surrounding skin with a thick 
zinc paste or simple covering with towels.—T. 
Leucutta. . 


Jassınsky, Inc. Spannungsabfall im rotie- 
renden Gleichrichter. (The drop of tension 
with rotating rectifier.) Fortschr. a. d. Geb. d. 
Röntgenstrahlen, Dec., 1931, 44, 770—777. 


The author describes a method which per- 
mits the determination with the aid of an oscil- 
lograph of the drop in tension in mechanical 
rectification. In contradistinction to Varga (see 
this Journal, 1930, 23, 124) who made an error 
in his measurements, he found that the drop 
of tension does not depend on the voltage and 
intensity of current but on the size of the gap 
between the segments or brushes and the arm 
of the rectifier. With soft wire brushes, which 
reduce the gap to a minimum, the drop in the 
potential was the least (1 to 1.5 kv.), whereas 
with the cast copper brushes, owing to the 
greater gap, the drop was considerably larger 
(g to 10 kv.). It is advised therefore that dur- 
ing continuous operation of a mechanically 
rectified machine the brushes be repeatedly in- 
spected and approximated to eliminate the 
drop in the voltage-—T. Leucutta. 


ForsseELL, Gösta. Sweden’s anticancer cam- 
paign. Acta radiol., 1931, 73, 295-318. 


Figures are given showing that cancer is con- 
stantly increasing in Sweden which means that 
the burden of caring for cancer patients be- 
comes greater every year. Therefore it became 
necessary to establish as efficient and- economi- 
cal organization as possible for extending exist- 
ing means of treatment and making them avail- 
able to everyone. The antican¢ér campaign is 
carried on along two great main lines: practical 
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hospital treatment and research and instruction 
in regard to cancer, and its treatment. There 
has been an effort to fit the cancer campaign 
into the general medical and nursing work of 
the country and .avoid isolation and conse- 
quent over-organization. The treatment of can- 
cer has been incorporated in the country’s pub- 
lic hospital system and is carried on and paid 
for on the same principles as every other spe- 
cial medical treatment. Organizations for deal- 
ing with the surgical and radiological treat- 
ment of cancer have been.established within the 
public nursing system. 

The surgical treatment of cancer is per- 
formed in the general and special surgical 
clinics. | 

Radiotherapy for cancer has been centralized 
to a much greater degree than surgical treat- 
ment. Radiotherapeutic wards have been de- 
veloped at three large central hospitals in 
Stockholm, Lund and Gothenburg and en- 
larged into central radiotherapeutic clinics for 
these sections of the country. These are 
equipped with personnel and material for roent- 
gen and radium treatment and cooperate closely 
with the surgical clinics. Practically all the 
cases requiring radium or combined radium and 
surgical treatment are sent to these three clin- 
ics. Roentgen departments have been estab- 
lished.in 26 of Sweden’s to4 public hospitals in 
charge of medical officers specially trained in 
roentgenology. Cases requiring roentgen or 
combined roentgen-surgical treatment are sent 
to these hospitals. 

Sweden has no special organization for fol- 
lowing up cancer patients. This work is in the 
hands of the general practitioners and the out- 
patient departments of the hospitals. Means for 
transporting the patients quickly to the central 
radiotherapeutic institutions and paying their 
traveling expenses are provided at the central 
radiotherapeutic clinics. There are special de- 
partments at these clinics for controlling the 
treatment and looking after the patients during 
and after treatment, as well as social service 
workers and a public organization for statis- 
tical control of radiotherapy for cancer. Unfor- 
tunately no nursing service is provided for pa- 
tients who are too far advanced to be given 
surgical or roentgen therapy. An organization 
for the-care of these patients must be estab- 
lished. 

Research in the radiotherapy of cancer is 
chiefly cppnneed to the special radiotherapeutic 
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clinics. The universities have-arranged. for the 
teaching of radiotherapy by organizing courses 


of instruction and by training radiologists and 


nurses at the special.radiotherapeutic clinics of 
the universities.—4udrey G. Morgan. 


HoLreLDER, Hans. Comparison of medical, 
surgical, and radiological conceptions in rela- 
tion of the treatment of disease. Brit. F. 


Radiol., Jan., 1932, 5, 39—56. 


This article represents the 12th Mackenzie 
Davidson Memorial Lecture. As the title indi- 
cates, the author considers the relative contri- 
bution of the medical, surgical and radiological 
man to the welfare of the patient, giving in a 
unique and very convincing way his concep- 
tions of the status of these three men in the 
hospital. Thus he states: Everybody admires 
the skill of the surgeon, he is the great hero 
of the hospital, he is the most active personal- 
ity, he is not the man of hesitation but of quick 
action who is always accustomed to see quick | 
and prompt results. The internist, in contradis- 
tinction, focuses his attention upon every small 
symptom and sign, he is not a very quick acting 
man but his conceptions are much more con- 
templative. He observes the diseased patient 
very critically by means of very sensitive meth- 
ods, therefore he is never satisfied with the 
diagnosis drawn from the synthesis of only 
symptoms of the disease but tries always to 
add other features of the special case in order ` 
to assure or to correct his first diagnosis. The 
roentgenologist, until now, was considered as 
merely a child but-the child has meanwhile 
grown to manhood, having inherited. the best 
gifts of its parents. The parents therefore 
should realize that the child now deserves an 
autonomous place next to them, equal ‘in rank 
and: right.. For this reason the author advises 
that especially in radiation therapy, separate 
sections be established in the hospital under the 
direct leadership of the roentgenologist. Radia- . 
tion therapy has become an essential part of the 
clinical-method and requires urgently all clin- 
ical facilities. ‘The University Roentgen In- 
stitute of Frankfurt, for example, takes full 
charge of its own ward with 50 beds. It is also 
very important that the actual treatment be 
carried.ont. by competent roentgenologists. A 
careful planning out and application. of every 
single roentgen-ray beam is one of the supreme 
and most important duties of the modern 
radiologist and determines the result of the 
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therapy just as the exact wielding of the knife 
determines the result of surgical operation. —T. 
Leucutia. 


Morrram, J. C. Some blood examinations of 
x-ray workers. Brit. J. Radiol., Feb., 1932, 
5, 156-158. 

The author examined the blood picture of 30 
radiologists. and checked the findings against 
those of 26 hospital workers not exposed to 
roentgen rays. The .blood counts are included 
in the form of a table. It was concluded, as a 
whole, that the blood of the roentgen-ray work- 
ers had not been affected by their occupation. 
However, in the control group the total red 
cells showed a rather high count, in the region 
of 7,000,000 in 7 cases. If.these are deducted 
from the table, the average ‘red count of the 
roentgen-ray workers appears higher as com- 
pared with the rest of the controls. This shift to 
the high side has been described by other ob- 
servers as the earliest change in the blood of 
roentgen-ray workers, suggesting stimulation 


of the formation of the red cells. The distribu- 


tion in white cells showed nothing in particular 
except in one case in which the count was as 
low as 3,000. This case will be observed further. 
—T. Leucutia. 


Anverson, B. W. The use of x-rays in the 
study of pearls. Brit. 7. Radiol., Jan., 1932, 
5, 57-64. 

This article deals with the x-ray analysis of 
cultured and genuine pearls, giving a brief de- 
scription of the methods which are used and of 
the apparatus necessary for the examination. A 
plate is included illustrating patterns of pearls 
and of the calcite and aragonite which are the 
two calcium carbonate forms accounting for 
approximately 92 per cent of the pearls (the re- 
mainder consisting mainly of the protein con- 
chyolin and water). The method is of value also 
in certain gem stones forming a sort of a final 
court of appeal which takes the place of the de- 
structive methods of chemical analysis.—T. 
Leucutia. 


Wa.ms-ey, H. P.-A cabinet for the storage of 
_ radium needles. Brit. F. Radiol., Nov., 1931, 

4, 608-510. 

This article is a description of a cabinet con- 
structed for the Manchester Radium Institute 
for storing radium needles. The cabinet is so 
devised that a stock of 700 needles containing 
approximately 2 grams of radium is stored. The 
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cabinet consists of 20 drawers, each 164 inches 
long and 14 inches square in cross section. They 
are arranged in five rows of four and are carried 
in compartments in a gunmetal casting of $ 
inch in wall thickness. Each drawer is filled to 
the top with lead, with the exception of a cen- 
tral wedge-shaped cavity 24 inches long at the 
bottom, in which a loose lead block containing 
the needles is placed. The manner of drilling 
the loose blocks depends on the size of the 
needles they are to hold. Diagrams are included 
to show the design. The advantage of the 
cabinet is, in addition to the protection it af- 
fords, that it takes only ten to fifteen minutes 
to check the contents.—T. Leucutia. 


Hirscuperc, F. Le wagon radiologique des 
chemins de fer du Nord. (Radiologic car of 
the Northern Railway.) F. de radiol. et d élec- 
trol., Aug., 1931, 75, 451-454. 

Since tuberculosis has lately made great rav- 
ages among the employees of the Northern 
Railway of France, the Company constructed 
an ambulatory roentgen-ray division which per- 
forms periodic examinations within the terri- 
tory of the railway. The plans of the two pull- 
man cars, arranged for this purpose, are dis- 
cussed and illustrated with diagrams and 
photographs. From November, 1930, to June 
1931, 1,322 examinations were made, the cars 
having travelled more than 1,400 kilometers. 


The arrangement has proved very satisfactory. 
—T. Leucutia. 


Barcuay, A. E. Der normale Schlingmechanis- 
mus. (The normal mechanism of swallow- 
ing.) Acta radiol., May 15, 1932, Z3, 91—109. 


The author discusses the normal mechanism 


_of swallowing. He holds that the bolus is car- 


ried from the back of the tongue to the level of 
the clavicle largely by negative pressure. The 
negative pressure in the pharynx is brought 
about by the combined action of raising the 
larynx and a backward movement of the 
tongue so that the pharyngeal space is com- 
pletely obliterated for a fraction of a second. 
With mouth, nose and larynx closed, the re- 
opening of the pharynx produces a negative 
pressure that is largely responsible for the act 
of swallowing. Except for fluids gravity plays a 
very minor part in normal swallowing. The 
larynx is cut off during the act of swallowing 
by the laryngeal pharynx being dragged up. be- 
hind the larynx into contact with the epigiot- 
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tis, probably about .a quarter of an inch below 
the tip of the epiglottis.. — 

The phases in the process of swallowing are: 
(1) The mouth and nose are closed. (2) The 
larynx is raised and closed and its upper part 
is obliterated by the back of the tongue. (3) The 
pharyngeal space is obliterated by raising the 
larynx and retracting the tongue. The pos- 
terior wall of the pharynx does not come for- 
ward; the pharynx is not constricted but is 
compressed from before backward against the 
vertebrae. (4) The pharynx is opened and with 


the other three openings closed a negative pres-’ 


sure is brought about by lowering the larynx 
and a forward movement of the tongue. (5) 
During this movement the laryngeal pharynx 
still remains high up in close contact with the 
epiglottis. Its orifice is wide open. (6) The bolus 
slips over the back of the tongue. (7) Food is 
sucked into the open mouth of the laryngeal 
pharynx which, as the bolus passes into it, 
drops from the epiglottis down to its normal 
position, opening up the larynx after the bolus 
has passed. (8) The food is probably carried 
some distance down the esophagus by suction. 
—Audrey G. Morgan. 


WUCHERPFENNIG, V. Zur Verteilung der Roent- 
' genstrahlen in der Haut. (The distribution of 
roentgen rays in the-skin.) Strahlentherapie, 


1931, Z2, 5447550. iy 


Since no reliable determinations of the distri- 


bution of roentgen rays within the skin by 
means of small ionization chambers have been 
reported, the author calculates this distribution, 
using absorption values obtained in water and 
aluminum byAllen, Richtmyer and others. From 
: the absorption in aluminum and water the ab- 
sorption in tissue is obtained. Those points in 
the tissue which obtain go per cent, 80 per cent, 
etc., of the surface energy are called “relative 
depths” and they are illustrated on a schematic 
diagram of the skin for various half-value layers 
of aluminum. The accuracy of this method is 
limited and direct measurements of the inten- 
sity distribution within the skin are highly de- 
sirable.-—Otto Glasser. 


Ponzio, Mario. L’Istituto Radiologico Mauri- 
ziano di Torino. (The Mauriziano Radiologi- 
_ cal Institute at Turin.) Radiol. med., Feb., 
1932, 79, 166-173. 
This new radiological institute was opened on 
August 31, 1931. It is equipped with the most 
thoroughly modern apparatus for roentgen 
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diagnosis and roentgen and radium. treatment. 
It also has a laboratory for physical and biologi- 
cal research, a section for physiotherapy and.a 
good roentgen library. The apparatus in use 
and the arrangement of the rooms are de- 
scribed in detail and illustrated —Audrey G. 
Morgan. 


Vanont, Enzo Pueno. La protezione contro i 
pericolo da élettricita e da raggi in radio- 
logia. (Protection against electricity and 
rays in radiology.) Radiol. med., March, 


1932, 79, 328-343. A 


The International Congress of Radiology in 
Paris in 1931 adopted the following rules as in- 
ternational norms for protection. Of course 
they are only suggestions for adoption by the 
different countries. 

Workers with roentgen rays should not work 
more than seven hours a day and not more than 
five days a week and the free days should be 
passed as far as possible out of doors. They 
should have not less than four weeks’ vacation 
a year, preferably consecutive. On entrance 
into the service and thereafter twice a year 
they should have a systematic physical exami- 
nation and blood examination. 

The roentgen-ray section should not be be- 
low ground level. All rooms, including the dark 
room, should be provided with. windows giving 
plenty of light and air. All should be provided 
with adequate aspirating ventilators, capable 
of renewing the air not less than ten times an 
hour. All the rooms should have light colored 
walls. The best temperature for a roentgen 
room is 18° C. All rooms should be large enough 
for convenient installation of the apparatus— 
the minimum area should be 25 square meters 
for the roentgen room and Io square meters for 
the dark room. The height of the room should 
not be less than 3.5 meters. If possible the ap- 
paratus for generating the high tension current 
should be kept in a separate room from the 
tube. 

Roentgen-ray workers should not expose 
themselves unnecessarily to the direct action 
of the rays; they should stay as far away from 
the tube as possible. The tube should be sur- 
rounded as completely as possible by a protect- 
ing material equivalent to a certain thickness 
of lead; the thickness necessary for different 
strengths of current is given. In diagnostic 
work the operator should be protected from 
diffuse rays by a screen equivalent to I mm. 
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lead. In treatment the operator should prefer- 
ably be outside the roentgen room behind a 
protective screen equivalent to 2 mm. lead. 
This thickness should he correspondingly ia- 
creased if the protection of the tube is less than 
that specified above. Screen examinations 
should be carried out as rapidly as possible, 
with as small a field as possible and the lowest 
possible tension. Palpation with the hands 
should be limited. as much as possible. The 
lead-glass of the fluorescent screen should have 
the same protection as indicated above for the 
tube. In diagnosis adequate protection should 
be provided for the operator against the diffuse 
radiation of the patient. The inspection win- 
dows in walls or screens should have protection 
as adequate as other parts of the wall or screen. 
Protective measures should be adopted against 
the possible omission of metallic filters in roert- 
gen therapy. Gloves should have a protection 
_ equivalent to not less than $ mm. of lead, cover- 
ing both the back of the hand and the palm and 
including the fingers and the wrist. Aprons 
should have a protection equivalent to 0.5 mm. 
lead. 

To protect against electricity the pavement 
should be of isolating material, such as wocd, 
rubber or linoleum. The high tension wires 
should be not less than 3 meters above the 
floor. They should be made of metal wires of 
considerable size or some other conductor 
which will not produce’ a corona effect. The 
connecting wires should be made in such a way 
as not to produce a corona effect. If possible the 
high tension circuit should be completely en- 
closed in conducting screens connected with the 
ground. If there is no special reason to the cen- 
trary the metal parts of the apparatus should 
be connected with the ground. Bipolar int2r- 
ruptors should be used which will interrupt 
both poles at once. When more than one zp- 
paratus is supplied by the same generator suit- 
able deviators should be used. A kilovolt-mezer 
should be installed for measuring the tension. 
‘Special precautions should be used if anesthat- 
ics are being used at the same time as roentgen 
rays. 

‘The use of non-inflammable films is recom- 
mended. If inflammable films. are used special 
precautions should be used, but it is difficult. 
to give details because the laws for fire protec- 
tion differ in different countries. Large amounts 
of films should he kept in separate puldingsin in 
isolated places. 

To protect the hands against beta rays, va- 
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dium should be handled with forceps with long 
handles and should be.carried from one place 
to another in boxes protected on all sides with 
at least 1.mm. lead, All manipulations should 
be carried out as rapidly as possible. When not 
in use radium should be kept in a safe as far as 
possible from the personnel. The radium tubes 
should be placed in the safe in cells with lead 
walls varying in thickness for the amount of 
radium. The thicknesses for various amounts 
are given. The tubes should be mounted in a 
special place where the workers remain only 
while at work.-To protect the body against 
penetrating gamma rays a screen should be 
used equivalent to not less than 2.5 mm. lead 
and the operator should not remain near the 
radium any longer than necessary. The room 
for measuring radium should be a separate one 
and the radium should be kept there only while 
it is being measured. Nurses and attendants 
should not remain where a patient is being 
treated with more than half a gram of radium. 
All work that is not specialized should be done 
by temporary workers who should not remain 
at it more than six months. Care should be 
taken in sending radium by mail. Small 
amounts should be protected with not less than 
3 mm. lead. Large amounts should be carried 
by hand, suitably protected. | 

- Persons using radiations should be protected 
against both beta and gamma rays. The emana- 
tions should be manipulated -as-far :as: possible 
while they are inactive. Any escape of emana- 
tions should be avoided and the place where 
they are used should be provided with an 
aspirator. If the emanations are apt to come 
into contact with the fingers thick rubber 
gloves should be used.to prevent the formation 
of a deposit on the skin. The protective meas- 
ures indicated above for salts of radium should 
also be used. The pumps should be in a sepa- 
rate building connected by tubes with the 
place where the radium solution is. The radium 
solution should be strongly screened to pro- 
tect those who work near it. It is best to keep 
it in boxes lined with lead of the thickness given 
above for radium salts. 

These rules are probably not final but the 
author recommends their adoption in Italy in 
place of the rules adopted there in 1925 which 
are insufficient.—Audrey G. Morgan. 


DESJARDINS, ARTHUR U. The postgraduate and, 
graduate teaching of radiology. Y. 4m. M. 
Ass., March 19, 1932, 98, 933-936. — | 
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-A well-considered scheme of instruction 
should provide for a short postgraduate course 
of.a few weeks for physicians.in general who 
wish.to be-informed of newer ‘methods, as well 
as radiologists who wish to keep abreast of new 
developments. Opposition to this kind of 
course, based on’ the belief- that it would en- 
courage physicians- to employ radiologic meas- 
ures without sufficient preparation, is without 
adequate foundation in fact. Radiology as a 
specialty -would benefit by such dissemination 
of knowledge as have other specialties. 

A second or comprehensive graduate course 
for physicians who desire to qualify.as special- 
= istsin radiology should be developed on broad- 

‘est possible lines. A three year course should in- 
clude first, a half year of concentrated training 
in anatomy, physiology, pathologic anatomy, 
and’ microscopic pathology, with which sub- 
jects radiologists cannot be too familiar. Next 
should follow a half year given to radiologic 
physics with both didactic lectures and labora- 
tory. exercises. The second year of the course 
should deal with diagnostic roentgenology. Un- 
der careful supervision the student should be 
required to perform all technical procedures and 
make interpretations: The third year should be 
given over to therapeutic radiology, including 
roentgen rays, radium and ultraviolet radia- 
tion with equal time devoted to roentgen-ray 
and -radium therapy, although the latter has a 
narrower scope. Finally, each graduate student 
_ should be required to undertake a piece of re- 
-= search on some phase of diagnostic or thera- 

peutic radiology and prepare a report or thesis 
based thereon —E. W. Hall. 


, Ocoee HENRY K. Teaching of radiology to 
undergraduate students. F. dm. M. aie 
| March 19, 1932, 98, 938-943. 


‘Undergraduates should be given instruction 
in radiology so that as internes and physicians 
they may be able to appreciate roentgeno- 
grams, understand the numerous references to 
radiology in literature, and know the value and 
limitations of radiology in its applications to 
various diseases and various medical special- 
ties. They should be impressed with the im- 
portance of radiologic interpretation by com- 
pétent and honest specialists to avoid their sup- 
port and toleration of unscrupulous physicians 
and laymen who commercialize radiology. 

Didactic instruction should be avoided ex- 
cept where necessary. However, a short didac- 
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tic course in physics should be the first part of 
the training. Anatomy, physiology and pa- 
thology should be taught in relation to roentgen- 
ography, incorporating roentgenologic demon- 
strations in the regular lectures.. All preclinical 
as well as subsequent instruction should be un- 
der the direction of the professor of radiology. 
In the third and fourth years separate lectures 
and demonstrations are advisable with review 
of principles of the basic subjects. Small groups 
are preferable to large groups. Radiation 
therapy should be taught through the agency 
of cancer clinic groups.—E..W. Hail. . 
Russ, Sipney. Nature of the action of radium 
and x rays upon malignant growths. Lancet, 
April 23, 1932, 7, 874-876. 


The various theories of the nature of the ac- 
tion of gamma rays of radium and roentgén 
rays upon malignant growths are reviewed. Al- 
together the evidence seems to show that the 
action of these rays is partly a direct one and 
partly an indirect one. In an evaluation of the 
various actions of these radiations, bearing in 
mind their order of appearance in the scale of 
quality—how some of the vital functions of liv- 
ing tissues are put out of action by a quantity 
of radiation which has but a trifling action upon 
their other processes—perhaps the most im- 
portant classes of action would be determined 
as: (1) Those which interfere with or disorganize 
the delicate processes involved in the division 
and maturing of cells; (2) those which deter- 
mine the release into the tissties and into the 
circulation of the products of cells, normal as 
well as malignant, whose destruction is caused 
by the rays, and (3) those which produce 
changes not only in the content and production 
of the blood, but also in its power of dealing 
with infection —_W. R; Brooksher, Fr. ` 


Meyer, Heinz Tueopor. Uber Wellenlängen- 
abhangigkeit keliner’ Jonisationskammern. 
(The wave length dependence of the -small 
ionization chambers.) SARREN E 1931, 
` 40, 576—589. 

The author investigated thedependence 
upon wave length of a large series of thimble 
ionization chambers. Various substances (Si, 
Al,O3, MgO and BeO) were added to graphite 
chambers, and measurements of the ionization 
current in these chambers for rays of a half 
value layer of 0.15—2 mm. of copper were made. 
The percentage weight of the various’ sub- 
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stances which were added to the graphite in 
order to obtain ionization currents which were 
independent of the wave lengths, was de- 
termined. The results obtained permit draw- 
ing conclusions as to the accuracy of the 
Fricke-Glasser method of the small air cham- 
ber. The author finds that, strictly speaking, 
the important factor is not the effective atomic 
number, according to Fricke and Glasser, but 
the electron density in the chamber material. 
A large number of experiments, tables ard 
curves proving these statements are given.— 
Otto Glasser. 


BENNER, SVEN. On secondary -rays from the 
surface of radium containers. Acta radio., 
Sept. 30, 1931, 72, 401-412. 


The secondary -irradiation from different 
substances has been examined by means of an 
ionization chamber, using a magnetic field -o 
deflect the B-ravs. In agreement with other 
authors it is found that the secondary B-radia- 
tion, as a function of atomic weight, has a 
broad minimum, approximately between 26 
and ṣo, the atomic weights of iron and tin. Its 
great importance in treatment is pointed out 
and a palladium alloy is proposed as a suitable 
material for radium needles. For other types bf 
radium applicators nickel or rustless steel is 
recommended as secondary filters—Audrey 6. 
Morgan. 


a 


FAILLA, G., and HENSHAW, P:S. The relative 
biological effectiveness of x-rays and gamma 
rays. Radiology, July, 1931, 77, 1-43. 


A direct method of measuring gamma rays 
in roentgens is described. In principle, it is tre 
same as the one ordinarily used for standard- 
ization measurements with roentgen rays. With 
the method ‘and apparatus used by the au- 
thors the gamma-ray emission of I gram of 
radium was found to be 36 r/min. at a distance 
of 1 cm. Experiments are described which 
make possible the direct comparison of biologi- 
cal effects produced by roentgen and gamma 
rays in five different tissues. The experimental 
results show that the quantity of radiation re- 
quired to produce a certain degree of effect in a 
given tissue depends on the quality of the 
radiation. Therefore, in radiation therapy the 
radiosensitivity of all tissues in the irradiated 
volume should be known for each quality of 
radiation employed.— 7. D. Camp. 
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Taytor, Lauriston S. International com- 
parison of x-ray standards. Radiology, Jan., 
1932, 78, 99-114. 

Direct comparisons between the roentgen 
ionization standards of the United States, 
England, Germany, and France, are described. 
The small guarded field ionization chamber 
was used as the working standard and trans- 
ported to the several laboratories. Careful 
check of the instrument calibration at each 
laboratory showed no change due to trans- 
portation. Complete corrections were made for 
air absorption, differences in current meas- 
urements, and differences between chamber 
diaphragms. The final agreement between the 
United States, English, and German standards 
was +0.§ per cent. The ratio between the 
international roentgen and Solomon’s unit for 
hard radiation (half-value larger greater than 
0.75 mm. Cu) was 2.29. As a result of dia- 
phragm discrepancies found in England, a 
study of diaphragm measurements was made. 
It was found that lead diaphragms tended to 
warp with age, rendering difficult-an accurate 
determination of their area. Plug gauge and 
micrometer microscope measurements were 
averaged for the final results —E//sworth John- 
son. 


Morrram, J. C., and Ezpinow, ALBERT. On 
the effect of anaemia on the reactions of the 
skin and of tumours to radium exposure. 

_ Brit. F. Surg., Jan., 1932, 79, 481-487. 

An effort was made to study variations in 
skin reactions from a radium plaque produced 
in rats following an artificially induced anemia. 
A standard erythema dose was applied to con- 
trol animals and to a group in which I to 5 
c.c. of blood had been removed from the heart 
The skin reactions produced by both beta and 
gamma radiation were definitely less severe in 
the anemic animals. 

A second series of experiments was carried . 
out by using rats inoculated with small pieces 
of Jensen’s rat sarcoma in both flanks. One 
tumor was treated with beta rays before the 
bleeding process and the other afterwards, 
using the same dose each time. During the 
period of observation, it was noted that the 
tumors treated after the induction of anemia 
grew more rapidly than the controls. The au- 
thors conclude that tumors in anemic indi- 
viduals do not respond well to irradiation and 
advise that a special effort be made to combat 
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anemia in cancer patients before treatment 
is administered.—-C. L. Martin. 


Lauritsen, C. C. Spectrum of the radiation 
from a high potential x-ray tube. Radiology, 
July, 1931, 77, 131-135. 

A spectrograph of the Seemann type was 
constructed for the purpose of investigating the 
radiation from the high potential roentgen 
tube at the California Institute of Technology. 
A typical spectrogram obtained with 600 kv. 
on the tube is presented. The photometer 
record shows a continuous spectrum with its 
maximum intensity to about 200 ky. and a 
short wave length limit in the neighborhood 
of 600 kv. The range covered is roughly from 
{oo to 20 x-units. It is proposed to use the 
apparatus for determining absorption coeffi- 
cients by photographing the spectrum of ra- 
diation which has passed through an absorbing 
screen. No anomalies of. any kind have: been 
observed so far.—F. D. Camp. 


Crark, G. L., and Fircen, K. R. Chemical 
effects of x-rays upon some aromatic colors 
and dyes. Radiology, August, 1931, 77, 285- 
293. 

A large number of aromatic colors and dyes 
were exposed to roentgen rays under the same 
condition of irradiation, to determine, if pos- 
sible, some of the general types of structure 
giving good visible color changes. Some of 
those showing the most promise from the point 
of view of stability and degree of color change 
are the triphenyl methane, alizarin, thrazine, 
and indigo types. Experiments were started 
upon simple molecules with but one or two re- 
active groups and were carried through to 
more complicated structures. 

Substituent non-metallic groups may change 
the susceptibility of the labile bond in a simple 
aromatic structure toward roentgen exposure. 
Metallic salts and complexes of an aromatic 
color may give color changes upon exposure 
to roentgen rays much different from that of 
the parent dye, thus vastly increasing the num- 
ber of possibilities of these changes. 

Any type of color changes desired, such as 
color increases, decreases, etc., can be obtained 
by proper selection of the lo From the 
known chemical and physical. properties of 
these compounds, many roentgen-ray color 
changes can be predicted-in advance. 

The magnitude of the field is such that in all 
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probability the color. most suitable as an in- 
tensity indicator has not yet been found. 
The roentgen ray in particular and radiation 
in general furnish one of the most sensitive 
tools known for the examination of compl: 
cated reactions.—F. D. Camp. 


TAYLOR, Laurisron S. Accurate measure- 
ment of small electric charges by a null 
method. Radtology, August, 1931, 77, i 
303. 

In the use of an N system for 
measuring charges and currents, it is necessary 
to know the electrostatic capacity of the sys- 
tem. For small capacities the: error in this 
measurement may easily be 1 per cent. There 
is here described a new method for. calibrating 
a null system in such a manner that the ca- 
pacity of the leads does not enter and which, 
therefore, permits a reduction in the calibra- 
tion error to one-tenth. When a system is once 
calibrated in the manner described, any un- 
known capacity whatever may be added to the: 
leads without affecting the measurement of the 
desired quantities. Expressions are given for 
the sensitivity.of the system in terms of readily 
measured quantities. Applications to the meas- 
urements of current, charge, and capacity are 
discussed.—¥. D. Camp. 


Prorir.icy, P. Uber den Spannungsverlust im 
Scheibengleichrichter. (On the loss of tehsion 
in disc rectifier.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, April, 1931, 43, 498—501. 
~The author, by making use of .Kiistner’s 

ionization apparatus, determined the.drop in 

the high tension voltage caused by disc rectifi- 
cation, and found that: the increase. in the 
secondary voltage (40, 50, 60 and 70 kv. max,) 
had no effect when the milliamperage remained 
constant, the drop in the voltage being always 
the same (7 kv.),; whereas the increase in.the 
milliamperage (1, 5,,15, 30 and 60 ma.) with 
constant high tension, voltage produced a'de- 
crease-in the loss of the rectification: voltage. 

This latter ig contrary to what one would ex- 

pect and is the result no doubt of the decrease 

in the resistance due to the transformation of 
the sparks at the rectifying brushes into arc 
flames.—T. Leucutta. 


Weser, E., and Russo, C. Übe die Abhangig- 
keit der Expositionszeit von der Spannung. 
(On the dependence of, the exposure time 
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. on the tension.) Fortschr. a. d. Geb. d. Rönt- 
gensirahlen, Feb., 1931, 43) 296-4915. % ~ 


The present article was written in‘1927 but 
because’ of the loss of interest in the subject it 
was not published until now. The stimulus for 
its present publication was furnished by a re- 
cent communication of Profitlich stating that 
the fourth power law does not always apply 
to the calculation of the exposure time. The 
authors, after minute investigations of the de- 
pendence of the exposure time on the varia- 
tion of the voltage, have found that the follow- 
ing formula is of value: 

; ma, kvix 
QS oe 
= mag kvex 
in which t,’ is the known time of exposure, ta’ 
the time of exposure to be determined, ma, the 
milliamperage of the current in the known ex- 
posure time, mag the milliamperage of the cur- 
rent in the exposure time to be determined, 
kv, the tension of the tube in kilovolts in the 
known: exposure time, kva the tension of the 
tube in kilovolts in the exposure time to be de- 
termined and x the power exponent. This latter 
is determined by making two roentgenograms 
of the same object under identical conditions 
with two extreme voltages, being careful to ob- 
tain an identical optimum blackening of the 
soft parts on the film. The power exponent, in 
other words, the power to which the voltage has 
to be raised, is then figured as follows: 


log te— log tı 
~ log kv,—log kv: 


in which tı is the exposure time in seconds in 
the first roentgenogram, t the exposure time 
in seconds in the second roentgenogram, kv; 
the tension of the tube in kilovolts of the first 
roentgenogram, and kv the tension of the tube 
in: kilovolts of the second roentgenogram. 
-The formula can be used: (1) for the calcula- 
tion of the exposure time in case the milli- 
amperage or the voltage is changed, every- 
thing else remaining the same, and (2). for the 
calculation of the required load of the ap- 
‘paratus and tube in a given exposure time and 
object type.—T. Leucutia. 


Docnon, A., and Massa, J. La technique et 
action biologique des rayons X de très grande 
longueur d’onde. (The technique and biologic 
action of roentgen rays of very long wave 
length). 7. de radiol. et d’électrol., Jan., 1931, 
75, 22-32, — 
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The authors, in experimenting with the Dau= 
villier tube for more than a year, found that 
this tube has certain disadvantages which 
makes a regular service impracticable. One of 
these is that the cellophan window often 
breaks due to the excessive -heat produced by 
the bombardment of the electrons (or of the 
ions of the residual gas). Other disadvantages 
are in connection with the mounting of the 
tube, the change of filters and the pumping 
system: 

The authors have made several moliea: 
tions which render the use of the tube more 
simple and practicable. These modifications 
which apply chiefly to the construction of the 
tube, to the pumping system and to the source 
of energization (cohstant tension generator) 
are described in detail and illustrated with 
diagrams and photographs. The breaking down 
of the window was eliminated by supplying the 
lower part of the tube with a cooling device. 

After discussing the best method of measure- 
ment, the dependence of the output of the tube 
on the voltage and thickness of the cellophan 
window, the decrease of the intensity with in- 
creasing distance, the action on the epidermis, 
the threshold erythema, the question of pene- 
tration and the effect of superimposition of 
the doses, the authors arrive at the conclusion 
that although the recent modifications have 
made the application of roentgen rays of very 
long wave length a rather simple procedure, the 
therapeutic value still remains. limited. The 
results obtained are as yet far from satis- 
factory, despite the fact that two good qualities 
of the rays must be recognized: (1) enormous 
doses may be administered over the epidermis 
without provoking the least permanent injury 
and (2) the intensity and extremely long dura- 
tion of the erythema provoked, as well as the 
possibility of re-application permit their use for 
ong periods.—T. Leucutia. 


CHANTRAINE, HeEInRICH, and PRoFITLicH, ` 
PauL. Uber gleichgerichteten Wechselstrom, 
gleichgerichteten Drehstrom und reine 
Gleichspannung. (On the rectified alternat- 
ing current, rectified rotating current and 
true constant tension.) Fortschr. a. d. Geb. 


d. Ronigenstrahlen, June, 1931, £3; 746-757. 


The authors compared the radiation output 
of the valve rectified alternating and rotating - 
current machines with that of the constant 
tension machine by making use chiefly of the 
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photometric and, in a few instances, of the 
ionometric method. The radiation was filtered 
with 7 mm. Al which.corresponds to 7.cm. water 
thickness or the thorax of a medium developed 
individual. 

- It was found- that by using 38 kv. with con- 
stant: milliamperage and 7 mm. Al filter, an 
exposure -3.5. times longer was required with 
the rectified alternating current to obtain the 
same degree of blackening of the film than with 


.a constant tension,. this indicating that the 


radiation output at 38 kv. constant tension 
was 3.5 times greater than at 38 kv. max. 
rectified alternating current. At the same time, 
the radiation produced by the constant ten- 


sion was somewhat harder, the rays obtained 


with 38 kv. being equal.to the rays produced by 


39 kv. max. rectified alternating current. By 


reducing the. 39 kv. max. (which yields with 7 
mm, Al an amount of radiation 33 per cent 
higher -than at 38 kv. max.) to 38 kv. max. 
and by deducting the 33 per cent increase in 
the radiation output due to the higher voltage, 
the figure of 2.6 is obtained, that is, the increase 


“in the radiation output of the constant tension 


machine, as compared with the rectified al- 
terfiating current machine, will drop from 3.5 
to 2.6 (at 38 kv.). If the comparison is made at 
a higher voltage, as, for example, 7o00 kv., the 
increase in the radiation output of the con- 
stant tension machine will be only 2.1 times 
greater. This figure, by. again deducting the 
difference resulting from the equalization of the 
hardness of the rays (70 kv. max. of the recti- 
fied alternating current corresponding to 64 
kv. constant tension with a difference of 40 
per cent in the output) is further reduced to 
1.54* Finally, if one takes into consideration 
that the constant tension generally yields an 
energy 1.4 times greater than the rectified al- 
ternating current, an improvement of only 10 


‘per cent is obtained. 


In comparing the rectified rotating current 
with the constant tension current it was found 
that the-six phase current fairly resembles the 
constant tension current, whereas the three 
phase current (which is the one used in several 
machines) yields after eliminating all sources 
of error an improvement which is only half of 
that of the constant tension current. In con- 
nection with this, the author discusses the value 
of the Philips condenser apparatus (which, as 
is khown, is a rectified rotating current ma- 
chine) for roentgenography of the chest. 


Abstracts of Roentgen and Radium Literature © gbg 


The amount of radiation delivered to the 
skin of the back in case of roentgenography of 


the lung with true constant tension is 0.9 to 


BIT 
With rectified alternating current, the’ out- 


put of the gas containing tubes is nearly 100. 


times greater than the output of the gas free 
tubes, assuming that the same kind of radia- 
tion with identical milliamperage and 7 mm. 
Al filter was used. This increase is due to the 
flatter and broader peak of the tension with gas 
containing tube —T. Leucutia.. 


SIEVERT, Rotr M., and Orsson, Ernst. Ztr 
Bestimmung des Mesothor und Radiothor- 
gehalts von eingekapselten Radiumprapara- 
ten. (Determining: the mesothorium and 
radiothorium content of encapsulated radium 
preparations.) Acta radiol., Apr. 15, 1931, 72, 
121-134. : 


The authors describe experiments carried 
out with a gamma-ray absorption apparatus 
made on the principles described by Bothe in 
Ztschr.: f. Physik, 1924, 24, 10. They. discuss 
the possibility of determining whether. radio- 
thoritim or mesothorium is contained in cap- 
sulated'preparations and show that this method, 
which is based on the variation of the radium 


“+ 


equivalent with increasing lead filtration, is 


suitable for the following purposes: (1). deter- 
mination of the proportion of mesothorium in 
freshly’ made radium-meésothorium - prepara- 
tions; (2) determination of the amounts of 
mesothorium and radiothorium present pro- 
vided the proportion of radium is.known, and 
in that case it is also possible to determine the 
approximate age of the preparation; (3) de- 
termination of the proportion of raditim when 
the proportion of radiothorium to mesothorium 
is known from the age of the preparation. 

A large number of preparations practically 
free of radioactive i impurities were examined to 
determine the exact margin of error of the ex- 
periments. The curves for mesothorium and 
radiothorium respectively were obtained by 
measurements with mesothorium free of radio- 
thorium and with pure radiothorium. With the 
aid of these curves thé radium equivalent of 
any test specimen can be determined and the 
radium-equivalence of the radioactive impuri- 
ties present can be calculated within a few per 
cent. The accuracy of the measurements ‘is to 


a great extent dependent on the age of the 


preparations but as a general rule the method 
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is reliable for determining even considerable 
amounts of mésothorium and radiothorium.— 
Audrey G. Morgan.’ 


SiEVERT, Rotr M. A new method for deter- 
mining the intensity of y- and x-ray irradiz- 
tion. Acta radiol., Apr. 15, 1931, 12, 190- 
199. 

This is a preliminary announcement of a new 
method of measuring radium and roentgen 
radiation. It is possible by means of it to make 
accurate and simple measurements of the dis- 
tribution of radiation in the human body witk- 
out the necessity of installing delicate measur- 
ing instruments in the operating room. The 
method is based on the ionization effect in a 
chamber of large capacity relative to its air 
volume. A charged, closed chamber without 
connecting wires is exposed for a certain time 
to the radiation to be examined, and the con- 


sequent loss of potential is then determined by 


placing the chamber on an electrometer cf 
comparatively low sensitiveness (a Wulf double- 
string instrument). Corrected by means of the 
calibration curve of the instrument, the de- 
flection furnishes a relative measure of the in- 
tensity; when this is multiplied by a constant 
determined experimentally for each chamber, 
the result may be expressed in absolute units. 

Two chambers have been examined, the 
smallest of which is a ball of very light ma- 
terial; it is made of magnesium and is 14 mir. 
in diameter. As this chamber proved very re- 
liable, similar chambers are being made, the 
smallest of which are 12 mm. long and 5 mm. 
in diameter or 20 mm. jong and 3 mm. in di- 
ameter. The latter type is provided with a sharp 
point for interstitial application like radium 
needles. . 

The author thinks the method very promis- 
ing and will in the near future publish further 
detailed examinations. —Audrey G. Morgan. 


REvUTERWALL, O. The work of the Radium- 
hemmet’s department for tumor pathology. 
Acta radtol., 1932, 13, 395-403. 

The cases referred to a special clinic are apt 
to be particularly difficult ones requiring the 
judgment of a clinical pathologist in their in- 
terpretation. The Radiumhemmet has had a 
pathological department since 1923 and the 
author reviews the work of this department. 
The work of the department includes micrc- 
scopic diagnosis and prognosis, the scientific 
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analysis of material treated by irradiation and 
research in the fields of tumor and irradiation 
pathology. The department has two special 


- . tasks to accomplish: the refinement of diagno- ` 


sis frorn specimens obtained by biopsy and the. 
establishment of a basis for diagnosis in ma- 
terial treated by irradiation. The specimens ob- 
tained by biopsy are often almost infinitesi-- 
mally small and diagnosis from them very diffi- 
cult. Diagnosis is also very difficult from tissue 
that has been subjected to irradiation. The 
study that has been given to changes caused 
by irradiation has been an effort to determine 
their causes rather than to classify the varieties 
in the picture and determine their relation to 
the original growth. 

One important fact brought out by the de- - 
partment is that electrocoagulated tissue can 
be used for microscopic diagnosis. They have 
been making a special study of cancers of the 
breast, and the so-called mastitis or fibroade- 
nomas, carcinomas of the uterus and papillo- 
matous tumors of the ovary.—Audrey G. Mor- 
gan. 


Viscuia, Quintino. I] trauma nella genesi dei 
tumori. (Trauma in-the genesis of tumors.) 
Radiol. med.; June, 1932, 19, 551—557. | 
There is still active discussion in regard to the 

relationship between trauma and tumor, which 
is of great medicolegal importance. The author 
reviews the cases of tumor caused by trauma 
which have been reported in the literature and 
reports one of his own in which he thinks the 
tumor was caused by trauma. 

The patient was a woman of twenty-seven 
who had always been well. She had had 4 preg- 
nancies, one of them interrupted byzabortion in - 
the third month. The three childreř are living 
and well. Two years ago she fell froma height 
and struck on her left leg. She had pain in the © 
upper third of the leg and redness and swelling 
of its anterior surface. She soon recovered but 
about a week before her admission to the hos- 
pital sufferedanother trauma in the same region, 
followed by pain and such great swelling that it 
was hard for her to walk. She had no fever and 
her Wassermann reaction was negative. There 
was a hard painful swelling of the anterolateral 
surface of the left leg. Roentgen examination 
in the anteroposterior and lateral directions - 
showed an intensely opaque shadow about the 
size of a hen’s egg involving the region of the 
lateral condyle of the tibia and all of the proxi- 
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mal epiphysis of the fibula. The head of the 
fibula showed a vertical fracture line. Roentgen 
examination of the thorax for metastases did 
not show any pathological condition. 

As the patient refused operation the tumor 
was removed and the bone curetted but recur- 
rence in the knee necessitated amputation. His- 
tological examination showed that the tumor 
was a fibrosarcoma. 

‘Tlie author thinks the evidence was sufficient 
to show that the tumor was caused by the 
trauma. He does not discuss the possibility of a 
pre-existing tumor being awakened into ac- 
tivity by the trauma which is a prominent 
point in’ many of the discussions on this sub- 
ject.—Audrey G. Morgan. 


Rémy-Rovux. Sur un cas de granulations cal 
caires sous-cutanées (contribution au pro- 
nostic). (A case of subcutaneous calcareous 
granulations; contribution to the prognosis.) 

Bull. et mém. Soc. de radiol. méd. de France, 

July, 1932, 20, 437-440. 

The author recently had the opportunity of 
re-examining a girl whom he saw two years 
previously at which time roentgenograms dem- 
onstrated subcutaneous calcareous deposits in 
several parts of the body. Since then the condi- 
tion has made a very rapid deterioration, the 
patient being at the present time in quite a 
precarious state. Calcareous deposits are dem- 
onstrated now in the subcutaneous tissue lo- 
calized throughout the body and invading part 
of the muscles. The conclusion is reached that 
this condition is more serious than hitherto as- 
sumed. The progressive calcification which 
started in the subcutaneous tissues had led to a 
state of total invalidism as soon as the muscles 


‘became involved and at the present time the 


life of the patient is in danger.—T. Leucutia. 


Doumer, E. Traitement des radiodermites par 
Vacide elaierinique. (Treatment of radio- 
dermatitis by elaidic acid.) Bull. et mém. Soc. 
de radiol. méd. de France, Dec., 1931, 79, 

498-502, also Jan., 1932, 20, 22. 


The author two years ago published in wine 
Gazette des Hôpitaux a short article calling 
attention to the method of treatment which 
he had proposed for radiodermatitis about 


twenty-five years ago. He received numerous 


letters endorsing.the method and therefore in 
the light of these new documents he now re- 
describes the procedure. It consists in the use 
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of elaidic acid which is prepared from lamb fat 
and put on the market under the name of :“‘lip- 
ol,” being applied in the form of a salve. 
In case of acute radiodermatitis a healing is 
observed within a few months but in the chronic 
cases a more prolonged use is advisable. Two 
rather unusual cases in which good results were 
obtained are described in detail. The author 
also states that he himself developed a rather 
severe radiodermatitis which he treated in 1906 
with lipol having obtained a good healing which 
has persisted since. 

In the discussion which followed, Haret men- 
tions that he used the preparation about two 
years ago for a chronic radiodermatitis with a 
deep ulcer of the right ring finger but that later 
an amputation had to be performed. More re- 
cently he applied it to an ulcer of the right index 
finger which has now persisted for about eight 
months. He observed some very good initial 
response but one month later the ulcer failed 
to entirely heal. He will continue its use, how- 
ever.—T. Leucutia. 


Baroni, V., and Comsta, O. Influența clorurei 
de magneziu asupra evoluției sarcomului ex- 
perimental. (Influence of magnesium chloride 
on the evolution of experimental sarcoma.) 
Cluj. med., Nov., 1932, 23, 531—533. 

It was observed since 1891 that very few 
cases of cancer occurred in Egypt. This unique 
phenomenon was explained on the ground that 
the soil of Egypt is very rich in magnesium salts 
which have an inhibiting effect on the develop- 
ment of cancer. 

Several experiments were made recently i in 
testing the effect of magnesium prepafations 
on the growth of cancer. The authors experi- 
mented with a series of sarcomas in rats and 
arrived at the following conclusions: (1) Mag- 
nesium chloride has an inhibiting action on the 
growth of Jensen’s sarcoma; (2) the ‘healing 
effect of this salt is the greater, the less the viru- 
lence of the tumor; (3) large doses nearing the 
limit of toxicity are not as efficacious as smaller 
doses; (4) the best route of administration is 


the intraperitoneal one; (5) a preliminary mag- 


nesiumization of the animals increases the 
percentage of healings; (6) animals treated with 
insufficient doses of magnesium present an ex- 
cessive growth of the tumor.—T. Leucutia. 


Baron, V., and Comszia, O. Influenta clorurei 


de amoniu asupra evoluției sarcomului ex- 
perimental. (Influence of ammonium chlo- 
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ride on the evolution of experimental sar- 


coma.) Cluj. med., Dec., 1932, 73, 590-592. 


In a second series of experiments the authors 
tested the effect of ammonium chloride on th 
sarcoma of rats, arriving at the following con- 
clusions: By injecting ammonium chloride in- 
- traperitoneally into rats with Jensen’s sarcoma 
of average virulence a complete disappearance 
of the tumor is obtained in 60 per cent. It is 
probable that the slow action of the salt on the 
tumor leads to an ammoniumization of the 
system which in turn leads to disappearance cf 
tHe sarcoma. In repeating the experiments with 
very virulent Jensen’s sarcoma, which in the 
control animals produces a mortality of 100 
per cént, a reduction of the tumor to half the 
size is observed in most instances but here the 
rapid disintegration of the tumor is followed 
by a mortal intoxication of the rats. 

The authors express the opinion that the 
growth of the tumor in ‘these experiments 1s 
influenced by the fact that the alkali reserve is 
lowered which indirectly through ari unex- 
plained mechanism leads to a permanent im- 
munity. All animals once cured of their sarcoma 
by the injection of ammonium chloride re- 
mained later refractory to subsequent grafts 
with sarcoma.—T. Leucutia. 


PicarbD, Eucene, and Liecrors. Epitheliomas 
pilaires. (Pileousepitheliomas.) Cancer, Brux., 
1931, 8, 121-131. 

Three cases of cutaneous cancers are de- 
scribed which`bécause of their peculiar struc- 
tures are considered as pileous epitheliomas. 
The clinical, as well as the anatomo-physio- 


~- logic appearance, is discussed. Inasmuch as the 


microscopic sections contained islands of con- 
centrically arranged basal cells with filamen- 
tous cells in the center, a picture usually ob- 
served in hair follicles, it was thought that the 
epitheliomas were of a pileous origin. In two 
of the cases pigment was included within 
the areas, which, however, must not be con- 
fused with pigment formations observed in 
nevo-carcinomas which are of a more serious 
prognosis. The treatment of choice is electro- 
coagulation with cee of radium.—T. 
Leucutta. 


Rees, W. J., and Cuark, L. H. On the quality 
and significance of the scattered radiation 
produced in water subjected to beams of x- 
rays and gamma rays. Brit. F. Radiol., May, 


1932, 5) 432-444. 
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This article deals with the experiments made 
for the study of the quality of radiation scat- 
tered by water in a vessel exposed to medium 
and penetrating roentgen rays and the gamma 
radiation from powerful radium sources. The 
procedure.is described in detail. A copper ioni- 
zation chamber was used which was found to 
be quite suitable for roentgen rays but no 
longer suited for the radium. As a whole, the 
conclusion is reached that no matter how pene- 
trating the primary beam, multiple scattering 
will occur in the irradiated volume, resulting 
in the formation of much softer radiation which 
forms no inconsiderable portion of the total 
radiation traversing the medtum.—T. Leucu- 
tia. 


Lavepan, Jacques. Recherches sur les iedifi- - 
cations du sang chez les malades traitées pare 
les radiations pour cancer du col de l’utérus. 
(Researches on the modifications of the 
blood in patients treated by irradiations for 
cancer of the uterine cervix.) Radiophys. et 
radiothérapie, Volume 2, No. 4, 457—539. 


The author carried out a series of investiga- 
tions on the blood changes which are observed 
following radiation therapy for cancer of the 
cervix. In this article, after a detailed review 
of the literature on the subject, he presents the 
results of these investigations by citing each 
case individually. In 14 cases he used.roentgen 
therapy alone, while in another 22 he employed 
curie therapy. Only non-cachectic patients were 
‘chosen, the presence of the carcinoma being 
verified histologically in every instance. The 
roentgen therapy consisted in the use of pene- 
trating rays, whereas the curie therapy was 
carried out in a transcutaneous way with the 
technique employed at the Radium Institute of 
Paris in 1924, 1925 and 1926. From the point of 
view of blood changes the cases were divided 
into two groups: (a) those in which the modif- 
cations occurred between the beginning and the 
end or immediately following the end of one 
series of irradiations, and (4) those in which the 
modifications occurred between the beginning 
and the end or several days following the end 
of the entire series of irradiations constituting 
a radiotherapeutic treatment. In the first group 
it was found that an irradiation of sixty min- 
utes’ duration produced a leucopenia with 
lymphopenia which was rapidly followed by a 
polynuclear leucccytosis. At the same time 
there was a notable shortening in the time of 
coagulation. The modifications gradually de- 


. 
Tenra atar e aaau et ee gt 
- + 


VoL. XXX, No. 4 


creased during subsequent irradiations, except 
for the leucopenia which reached its maximum 
following the second irradiation. In the second 
group the changes observed most frequently 
consisted in a moderate diminution of the hem- 
oglobin and of the red blood cells, appearance 
of leucopenia with lymphopenia, monocytosis, 
and polynucleosis, which was, however, mostly 
relative. In anemic patients an increase of the 
red corpuscles was found due to arrest of the 
hemorrhages, whereas in cases with secondary 
infection a polynuclear leucocytosis was not 
infrequent. With the exception of this latter, 


all changes rapidly disappeared (within a 


maximum of two months) leaving no perma- 
nent alterations in spite of the magnitude of the 
doses.used. 

It is impossible to draw from this study con- 


‘clusions concerning the prognostic indications, 


yet it appears that the appearance and per- 
sistence of a leucocytosis during the course of 
treatment, especially when associated with 
true Hol ynucleosis: indicates a rather unfavor- 
able condition, whereas the appearance of a 
marked lymphocytosis following irradiation 
constitutes a good sign, all patients showing 
this phenomenon having been cured. 

Allin all, the statistics of the cases treated in 
1924, 1925 and 1926 for cancer of the uterine 
cervix at the Radium Institute of Paris prove 
that a high percentage of five-year cures may 
be obtained without impairment of the ‘in- 
tegrity of the blood. 

A bibliography of 40 articles is appended.— 
T. Leucutia. 


Borak, J. Uber die epidermiolytische Bestrah- 
lungsreaktion. (On the epidermiolytic irra- 
diation reaction.) Fortschr. a. d. Geb. d. 
Ronigenstrahlen, April, 1932, 45, 397-406. 
The epidermiolytic. reaction produced by 

irradiation was first described by Regaud and 

Nogier in 1913 and_has been used since then 

under the term of radioepidermitis as a basis 

of biologic dosage at the Radium Institute of 

Paris. Coutard is to be credited for having 

introduced this biologic measure in roentgen 

therapy. The term epidermiolysis implies a 

reaction which leads to a destruction of the 

epidermis alone (and of the hair tissue) without 
producing a like injury to any other tissue. 

It develops within five weeks after the applica- 

tion of the irradiation and then it subsides, 

leading to complete restitution. Thus the reac- 
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tion may be considered as a temporary and a 
completely reversible one. As is known, Cou- 
tard obtaind an epidermiolysis by giving a very 
large dose of roentgen rays in a fractionated and 
protracted way. The total dose in his series 
amounts to 5,000 r, which is spread over a 
period of three to five weeks. The onset of the 
reaction depends (1) on the amount of the 
fractionated dose; (2) on the amount of the 
total dose, and (3) on the continuity under 
which the radiation is given. There are also 
individual variations and there 1s a certain dif- 
ference in the sensitivity of the various regians 
of the body, the neck appearing the most sensi- 
tive of all. This, in the author’s estimation, is 
of importance because Coutard figured the 
minimum tolerance dose of 5,000 r on the basis 
of the reaction obtained in this region, whereas 
the author himself has found that in other re- 
gions, as for example in the back, the dose may 
be increased to §,fooror6,soor. . 

All in all, the epidermiolytic dose exceeds the 
usual skin erythema dose at least ten to.twelve . 
times. How such a dose can be administered 
without danger of ulcer or necrosis is one of the 
unexplained riddles of roentgen science. Ac- 
cording to the author, two factors may serve 
to furnish some sort of explanation: (1) that the 
expression of the skin tolerance in skin eryth- 
ema dose must be erroneaus, and (2) that the 
skin tolerance dose varies when the radiation 
is given at once or in fractions. But even so the 
author was able to administer a‘ dose as large 
as 3,000 r in one sitting the reaction having dis- 
appeared with complete restitutio ad integrum 
and with no late ulcer showing up within’ six 
months, the longest period a patient was obi. 
served. If the dose was given in the fractionated 
way it could easily be increased to 6,000 r as 
indicated by Coutard. The author also investi- 
gated whether it is necessary to protract the 
irradiation when fractionating it as done by 
Coutard. This has a certain practical value 
inasmuch as the protraction consumes con- , 
siderable time, necessitating the installation of 
many roentgen apparatus if one wishes to take“ 
care of a large number of cases. He found that 
an epidermiolysis of like degree can be ob- 
tained by the simple fractionating without pro- 
traction, that is, administering individual doses 
of higher intensity. The factors used ‘were 0.5 
mm. Zn, 30 to 40 tm. distance, 3 to 4 ma., 180 
kv., 20 r-per minute intensity (Coutard uses a 
smaller intensity). 
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In conclusion, the author compares the above 
doses as expressed in H in Vienna and in Paris 
and explains the difference (50 Paris u to 125 
Vienna =) and the factors which lead to it.—T. 
Leucutia, ` 


JEANNENEY, G. Circulation locale et cancer. 
(Local circulation and cancer.) Cahiers de 
radiol., Jan., 1932, No..7, 154-161. Supple- 
ment to No. 2, Jan. 15, 1932, Gaz. méd. de 
France. 


Skin cancer forms a good experimental sub- 

ject because of its frequency and its accessi- 
bility. The author therefore has chosen this 
group for the study of the relationship between 
local circulation and cancer and he now wishes 
to generalize the results obtained, although cer- 
tain reservations are necessary. 
_ Skin cancer occurs most: frequently on the 
face of aged subjects. The reason for this lies 
in the fact that the skin of the face develops a 
senile atrophy which is more marked than in 
ther parts of the body. A study by Mme. Bel- 
locq of the distribution of the blood vessels in 
senile skin, with the aid of opaque injections 
(térébenthine-minium) and subsequent roent- 
genograms, revealed that a veritable insufh- 
- ciency of the local circulation develops with ad- 
vanced age. A tabulation of ‘some 300 cancers of 
the face observed at the Cancer Center of 
Bordeaux since 1925, with regard to the site, 
revealed that the frequency was greatest in the 
areas having the poorest circulation. It waa 
further observed that cancers occur with pre- 
dilection in sears of all sorts (following burn, 
ulcer; fistula, lupus, roentgen injury, etc.) and 
in areas suffering from vascular disturbances, 
such as syphilis (leucoplakia, endarteritis, 
phebosclerosis, etc.). This suggests that there 
is a close relationship between cancer and local 
blood supply of the area affected. The author ia 
of the opinion that a prophylactic removal of all 
scars, a systematic treatment of syphilis, with 
complete suppression of tobacco and alcohol, 
might prove an efficacious means of combatting 
cancer. With the.same view, he, in 1926, ad- 
‘vanced the hypothesis that sympathectomy 
might: ‘have some value in the treatment-of cer- 
tain‘cancers by. provoking vasodilatation and a 
better blood supply of the area affected.—T. 
Leucutia. 


FORTES, Äe Borers. ee de compres- 
sion de la queue de cheval paf un sarcome 
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vertébro:méningé. (Spadoni of - the com- 
pression-of the cauda equina by a meningeal’ © 
sarcoma.) Reo. sud.am. de méd. et de chir. — 
Feb., 1932, 3, 143-155. 
- The author describes in- lengthy detail by 
using numerous illustrations, a case of sarcoma 
of the third lumbar vertebra which resulted in 
compression of the cauda equina. The case - 
may be summarized as follows: A woman aged 
forty-three presented, during a period of 34 
months, a flaccid paraplegia of the lower’ ex- 
tremities associated with amyotrophia, grave 
sensory disorders (from L; to Ss), sphincteric 
troubles, pilomotor; vasomotor and thermic 


disorders, modification of the arterial pressure, 


and a typical cyto-albuminous dissociation of © 
the spinal fluid. The roentgen examination - 
showed destruction, with partial collapse, of . 
the third lumbar vertebra, and some involve- ` 
ment of the adjacent second and fourth verte- 
brae. 

Autopsy revealed that the above syndrome 
was the result of pressure of the tumor which 
proved to'be a primary sarcoma. originating 
from the dura mater on the cauda equina. A 
surgical intervention was impossible because of 
the very marked cachexia of the patient.—T. 
Leucutia. 


LACASSAGNE, A. L'organe folié de la langue, 
cause possible d'un diagnostic erroné de can-. 
cer: (The foliaceous organ (organum folia- 
tum) of the tongue as a possible cause of 
erroneous diagnosis of cancer.) Radiophys. et.: 
radiothérapie, Volume 2, No. 4, 587—594: 
Mayer in 1842 described the foliaceous organ 

(organum foliatum) which is situated on each 

border of the tongue just in front of the inser- 

tion of the anterior pillar of the soft palate. If - 


_this organ is. hypertrophied a confusion with 


cancer may occur. The author describes the 
causes of possible hypertrophy which may be 
(a) of congenital or (4) of acquired origin. In 
this latter group alymphoid hypertrophy, simi- 
lar to that observed in other tissues of the naso- 
pharynx, is not infrequently encountered. The 
organ is important also because it may form 
the site of a chronic infection or of a beginning 
neoplasm, although this latter occurs less fre- 
quently than one would expect. Several plates 


are included showing the microscopic appear- 


ance and one drawing illustrating the clinical 
appearance. T. Leucutia. - 
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SYMPTOMATOLOGY* | 
By MAX BALLIN, M.D. 
Harper Hospital 


DETROIT, MICHIGAN 


I" IS a most interesting experience in 
medical life‘to witness the development 
of anew medical entity from its beginning. 
This good fortune has come during the last 
generation to a good many of us who are 
now past mid-life by the development of 
a few most important new medical chap- 
ters; such as the etiology of infections and 
their treatment by asepsis and the dis- 
covery of your specialty, the roentgen ray. 


-© Parathyroidism** in comparison with these 


two great achievements is only a small 
chapter, but nevertheless most interesting, 
since, on account of its limited size, we have 
been able to study all its minute points 
from the beginning of its development. In 
our personal experience we have had the 
fascinating opportunity of learning the 
new chapter with its roentgenological signs 
in association with our roentgenologists. 
We used to go to them and ask, “What do 
I. see?” but this time both they and the 
clinicians have had to learn together what 


** We use the word parathyroidism; it tells just as much es 
hyperparathyroidism, is not as complicated and does not lead to 
mistakes. We have proposed this in our publications. Cushing in 
his recent article on “Basophil Adenomas of the Pituitary 
Body” also presents the same reasoning in connection with 
hypo- and hyperpituitarism. The terms are too clumsy and 
easily lead to mistakes. - 


parathyroidism is and how it expresses ' 
itself on the roentgenogram. Our program 
of today shows that now we have quite a 
few experts in detecting the roentgen signs; 
but it is not two years since Schouten com- 
plained that “Not one of the larger volumes 


of roentgenology gives any information on 


parathyroidism.” The fourth edition (1931) 
of a most splendid. American work on 
‘“Roentgenologic Interpretation” does not 
mention parathyroids as a factor in bony 
disorders. Yet a few of the illustrations are 
probably taken from such cases. Camp and 
Ochsner, in July, 1931, wrote: “No at- 


tempt has been made to regard certain 


changes as characteristic of parathyroidism 
and nowhere in the standard English and 
German textbooks on Roentgenology have 
we found the osseous changes accompany- 
ing parathyroidism presented.” Since then 
a few authors, among them several clini- 
cians, have written special articles on the 
roentgenology of parathyroidism. 

The slow reaction of some to this chapter 
seems to me to be due to the fact that it is 
hard to get away from the set idea that 
osteitis fibrosa cystica is an entity, that 
bone cysts are another entity and giant cell 


-* Read in a Symposium on Malacic Diseases of Bone, Thirty-third Annual Meeting, American Roentgen Ray Society, 


Detroit, Mich., Sept. 27-30, 1932. The fol owing papera were also given in the Symposium on Malacic Diseases of Bone but for various 
reasons were not available for publication at this time. They will appear ‘ater: “Pri nary Hyperparathyroidism” by E. R. Witwer, 
M.D.; “Paget’s Disease” by Cornelius G. Dyke, M.D., and Haig H. Kasabach, M.D.; “Decal:ification (in other endocrine disturb- 
ances); Pituitary Origin (Basophil Adenoma)” by M. C. Sosman, M.D. (this will appear as part of a paper by Dr. Sosman on 
“The Diagnosis of Pituitary Adenomas from the Roentgenologist'’s Viewpoint’). 
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sarcoma again an entity, and that the most 
prominent men still publish entities obvi- 
ously belonging to parathyroidism under 
such names as I have just mentioned. The 
time has come when many of the bony 
changes can be classified to much greater 
advantage under their etiological factors. 
In our special case they should now be 
classified as parathyroidism and not as 
cysts and so on. Lièvre, a Frenchman, has 
succeeded in publishing the first textbook 
on parathyroidism. Its title is “D’ostéose 
parathyroidienne et les ostéopathies chron- 
iques,” showing by this title that there is a 
distinct parathyroid entity in skeletal dis- 
eases. If roentgenologists will take the lead 
in diagnosing this entity properly instead 
of reporting osteitis fibrosa cystica or cyst, 
giant cell sarcoma, Recklinghausen’s or 
Paget’s disease, the clinicians will follow, 
as they customarily do, and a much better 
understanding of the entities will result and 
lead, incidentally, to the proper treatment. 

Skeletal changes may be caused also by 
other endocrine disturbances than the para- 
thyroid. Hunter and others have shown 
that thyroid dysfunctions may cause cer- 
tain disturbances in the distribution and 
deposition of calctum. Certain forms of 
arthritis are due to thyroidism. The Cush- 
ing syndrome of basophil adenoma of the 
pituitary—in other words, pituitarism— 
is accompanied at times by skeletal changes, 
and the great .complexity of symptoms 
called xanthomatosis or disturbance of the 
lipoid metabolism also has skeletal changes 
as an outstanding symptom (Schiiller- 
Christian, Rowland). In certain splenic 
disorders in children skeletal changes are 
likewise prominent (Cooley, and others). 
Whether in these symptom-complexes a 
polyglandular syndrome exists including 
a parathyroid disturbance or whether the 
parathyroid is secondarily affected if there 
is any breakdown in the endocrine equi- 
librium is much discussed but n not settled 
at this time.* 


* As to the polyglanduler upset occurring in these conditions 
new studies of the cell types in the pathology of all endocrines 
show that in certain conditions the basophil cells are more dis- 
turbed, in others, the eosinophils. This idea is still perhaps con- 
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To understand the parathyroid disturb- 
ance properly, it is of the utmost impor- 
tance to have a few basic facts in mind. 
First, if a parathyroid is irritated by hyper- 
plasia or by an adenoma, its function will 
be stimulated, more parathormone will get 
into circulation, and this parathormone 
leads to decalcification of the skeleton. 
This again expresses itself by an increase of 
calcium in the blood serum accompanied by 
a decrease of the serum phosphorus. A 
negative calcium and phosphorus metab- 
olism is the result; also an increased secre- 
tion of calcium and phosphorus in the urine 
will result. This premise now has to be ac- 
cepted as a fact. Numerous experiments 
have been made showing that by injecting 
parathormone over a period of weeks or 
by giving large doses in short periods one 
can reproduce all the symptoms of para- 
thyroidism. The increased parathormone 
put into circulation will cause hypercal- 
cemia and this increased quantity of cal- 
cium in the blood is taken from the great 
calcium storehouse, the skeleton. This prin- 
ciple being fixed in our minds will help 
us to understand all the roentgenologic 
changes we find in parathyroidism. Besides | 
this experimental proof that parathyroid 
extract in overdoses really is responsible 
for the syndrome of parathyroidism we 
have a second practical proof, that is, the 
clinical evidence that the serious symptoms 
of the disease are cured by parathyroidec- 
tomy, be it the removal of an adenomatous 
parathyroid or be it a hyperplastic para- 
thyroid. 

Comparative studies of other endocrine 
glands are most interesting. Thyroid ex- 
tract, if taken in toxic doses, will produce 
thyroidism. Its cure by operation is well 
known. Overdoses of insulin will produce 
hyperinsulinism, the same disease that we 
now know is caused by adenomatous and 
hyperplastic processes of the islands of 
Langerhans. Thus, the parallel can be 





troversial, but since these cell disturbances have been observed 
in all these glands it opens a more understandable view that per- 
haps these cell groups are the actual carriers of the pathological 
processes now called endocrine. However, we could understand 


why the polyglandular upset happens so frequently. 
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drawn all through the endocrine system. 

As to the etiology of parathyroidism, the 
hereditary element and thereby constitu- 
tional makeup, obviously, are prominent 
factors in its production. A family with 
osteitis fibrosa cystica in three members, 
another family with osteopoikilosis in sev- 
eral members, brought under our observa- 
tion at Harper Hospital, and many other 
such observations in the literature are 
proof of the important réle heredity plays 
in this group. In another place in our con- 
tribution it is brought out that temporary 
osteomalacic conditions caused by nutt- 
tional defects are usually remedied by 
proper dietetic measures but at times are 
the origin of a permanent parathyroidism. 
Dislike for milk has been observed by 
Hunter and others in the records of their 
cases. Milk being a main carrier of calcium 
in our food, this is of etiological signifi- 
cance. As in thyroid pathology we have an 
endemic goiter, also we know of endemic 
osteomalacia. Kashin-Beck’s disease, to be 
discussed later, shows that regional con- 
ditions may produce decalcification with 
parathyroid symptoms. In at least 10 of 
the cases recorded the onset of parathy- 
roidism followed early surgical menopause. 

The subjective symptom of the patient 
in the beginning of his affection is usually 
pain and the pain is located in the hips and 
radiates down the legs. Back leg ache, I 
understand, is a known entity in China 
where osteomalacic conditions seem to be 
more frequent. For this reason the patient 
will usually go to the roentgenologist to be 
examined for sacroiliac disease and many of 
our patients started their therapeutic ef- 
forts with sacroiliac belts and corsets. Later 
on, however, the pain will attack other 
bones, arms, chest and even skull. Pa- 
tients past -middle life: frequently notice, 
besides the pain, a bowing of their limbs. 
They grow shorter and become kyphotic 
even if they are not confined to bed. A few 
exceptional cases noticed first a swelling 
caused by a giant cell tumor in a meta- 
tarsus or metacarpus as an early symptom, 
but usually such symptoms are only pres- 
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ent in well-developed, advanced cases. The 
muscular weakness may be an early symp- 
tom and should be an indication to watch 
for parathyroidism. In at least half a dozen 
cases in the literature severe vomiting due 
to the hypercalcemia and perhaps to meta- 
static calcium deposits in the intestines was 


_ the early symptom. 


The pathological mobilization of calctum 
from the skeleton under the influence of 
exaggerated parathyroid activity expresses 
itself: f 

1. Biochemically, by the change in the 
calcium and phosphorus content of the 
blood and in the metabolism of these ele- 
ments. 

2. Roentgenologically, by bone changes 
we shall speak about. | 

3. By changes in muscle tonus. Hyper- 
calcemia leads to lessening of the muscle 
tonus and this can be measured by the 
milliamperes needed to contract the muscle 
(4 milliamperes normal, 7 in parathyroid- 
ism, 1+2 in tetany). By the increase in 
chronaxie, that is, grossly, the time inter- 
val between the stimulus and the contrac- 
tion of the muscle (0.028 second normal, 
0,042 in parathyroidism, 0.018 and less in 
tetany). As to symptomatology, patients 
complain of lassitude in their muscles, 
fatigue, frequent falls without cause. The 
slow muscle action has also been shown in 
a moving picture (Rowntree) and may be 
seen, since it also affects the heart muscle, 
in the electrocardiogram; the so-called R~-T 
interval being long in the tetanic heart 
muscle and much shortened in parathy- 
roidism (R-T interval: normal 0.026—-0.028, 
in parathyroidism 0.022 in tetany up to 
0.034. 

4. Secondary calcium deposits. The hy- 
percalcemia will lead to secondary calcium 
deposits in certain places where infections 
or other conditions may cause roughening 
and make an especially inviting location 
for such deposits from the blood over- 
loaded with calcium. This secondary cal- 
cium deposit along the vertebral ligaments, 
in the intervertebral discs, in blood vessels, 
perhaps also ribs and internal organs, is 
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quite important. With the hypercalcemia 
it causes the gastrointestinal symptoms, the 
severe vomiting present in some cases of 
parathyroidism, the albuminuria and other 
urinary symptoms and, finally, stone for- 
mations which accompany a remarkable 
number of cases of parathyroidism. Bs- 
sides these gross calcium deposits visible 
in the roentgenogram, many microscopical 
specimens now show widespread calcium 
deposits in liver, spleen, intestinal mucosa, 
kidneys, etc., in the course of parathyroid- 
ism or in post mortems. By understandirg 
these secondary calcium deposits we will 
also meet with a little friendlier attenticn 
than has been the case so far in certain 
cases of arthritis which Oppel has claimed 
as being due to parathyroidism. It has been 
my experience that if one speaks about this 
symptom of parathyroidism the discussion 
always follows that arthritis is not caused 
by parathyroidism, and has nothing to do 
with it. No one has ever claimed thet 
arthritis in general is of parathyroid origin, 
but under certain conditions, that is, if 
hypercalcemia exists, secondary calcium 
deposits will lead to ankylosis in an other- 
wise not ankylosing arthritis, and, there- 
fore, parathyroidectomy will prevent and 
even cure some of these beginning cases cf 
ankylosing arthritis; but to diagnose ther., 
other parathyroid disturbances such as hy- 
percalcemia or severe muscle hypotonia 
are necessary. Again, arthritis as a symp- 
tom is present at times in parathyroidism, 
but this statement should not be made 
general to cover the whole chapter of 
arthritis. Proper diagnosis of the few ar- 
thritic cases belonging to this group will 
prevent mistakes and discrediting of thia 
chapter. 

- Coming back now to the roentgenologi- 
cal symptoms of parathyroidism, these will 
be taken up by: one of the later speakers in 


our symposium. I may remark here only. 


that asin practically every pathological 
condition not one symptom alone is pathog- 
nomonic. To speak to the point, absence 
of roentgen findings should not always ex- 
clude the diagnosis of parathyroidism. I 
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realize that the cases without any roent- 
genographic evidence are rare and they 
may be still rarer if the whole skeleton is 
always examined by the roentgenologist. 
Three cases will illustrate the point, but 
there are several others on record: 

1. Pemberton and Geddte published a 
case of a girl fourteen years old, whose 
chief symptoms were loss of weight, from 
86 to 55 pounds,-and most severe vomiting 
spells lasting over days,- polydipsia and 
polyuria, and a serum calcium of 17.6 
mg., a negative calcium balance of 0.21. 
The removal of a parathyroid adenoma 
cured this patient and the only roentgen | 
finding was a diffuse rarefaction of, the 
bones without any localization. Inciden- 
tally, this brings out the importance of hav- 
ing comparisons with standard bones to 
measure the milder degrees of decalcifica- 
tion, such as comparison with normal bones 
of the same age, and so forth. 

2. A second case of our own concerned a 
woman about forty years old, who had as 
the principal symptom a hypotonia of the 
muscles so that she could hardly walk. 
The hypotonic muscles were also very 
painful. There was an increase in the serum 
calcium, but the’only roentgen finding was 
a disputable decalcification of the pelvis. 
However, removal of hyperplastic para- 
thyroids brought good relief of her symp- 
toms. | 

3. The third case is the striking one, 
that of Bergstrand. This is a case where a 
parathyroid tumor was actually visible in 
the roentgenogram of the neck looking like 
and interpreted first as an aneurysm of 
the innominate. The case came to autopsy 
and showed the large tumor that had 
caused the shadow. The case also showed 
the typical changes in chemistry and so on. 
Still the roentgenologic findings during life 
were absolutely negative. At autopsy, how- 
ever, the skull cap gave the first intimation 
that there was some osteitis fibrosa cystica 
present. The femora and vertebrae looked 
normal even on roentgenograms taken 
after autopsy. When these bones that 
grossly and roentgenologically showed no 
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changes. were examined microscopically an 
extensive osteitis fibrosa cystica was found. 
This is quite important. Several patholo- 
gists and clinicians specializing in these 
investigations have proved that in mono- 
stotic cysts microscopically the process is 
far more extensive.in the skeleton so that 
the designation monostotic is not justified. 
The monostotic- Paget changes in the same 
way will pathologically not stand this name, 
as they.also are, at least microscopically 
and often roentgenologically, multiple. 
Therefore, if there are no skeletal find- 
ings or only the very slightest findings of 
parathyroidism in the roentgenograms, 


this should not necessarily exclude the 


diagnosis of parathyroidism if other symp- 
toms prove the diagnosis. 

In the same way hypercalcemia and hy- 
pophosphatemia and the other disturb- 
ances in metabolism are symptoms usually 
present in the well-developed case, but they 
may be absent temporarily or very slightly 
pronounced in the more chronic cases, es- 
pecially in the arthritic group and the 
group we find in older people and if ‘you 
want to include Paget’s disease in this 
chronic type of the affection. The labora- 
tory worker in his enthusiasm over the 
wonderful progress that has been made in 
understanding this biochemistry from a 
parathyroid point of view will miss the 
diagnosis a good many times if he insists 
on his findings. They are not necessarily 
present in every case or at least only 
mildly pronounced. In other words, the ab- 
sence of a hypercalcemia and the other 
chemical symptoms should not counteract 
the diagnosis of parathyroidism if clinical 
and roentgen findings and hypotonia, for 
instance, speak in favor of the diagnosis. 

The symptoms of hypotonia again are 
usually present and some French authors 
(Bourguignon) even believe that they are 


much more constant than the calcium dis- 


turbances, but in certain well-developed 
cases that have been proved by successful 
operation to be of parathyroid origin for 
some reason or other the changes in 
chronaxie are not present. If we compare 
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again other pathological and endocrinologi- 
cal conditions, there is not one pathological 
entity where, even occasionally, a symp- 
tom considered most pathognomonic may 
not be absent. We have a scarlet fever 
without rash, we have an aleucemic leu- 
cemia and we have a thyroidism without 
an increase in metabolism. If we operated 
upon only the cases of goiter that have a 
high metabolic rate we would miss over 25 
per cent of goiters that could be benefited 
and cured by thyroidectomy. I have gone 
into this part of the symptomatology per- 
haps a little too extensively but usually 
the physician and surgeon look to the 
roentgenologist to decide the question of 
parathyroidism. 

These various symptoms and osseous 
changes of parathyroidism will be taken up 
by other speakers in the symposium. 

In the differential diagnosis we have to 
consider chiefly the exclusion of malignant 
conditions, metastatic carcinoma of the 
breast, prostate,-and so on. Experienced 
roentgenologists will have little trouble in 
excluding most of these conditions. More 
difficult it seems to be.to exclude myeloma. 
In this condition, as in all other doubtful 
osseous symptoms, a biopsy is frequently 
urgently indicated. In a few cases of mye- 
loma we were able to get satisfactory’ 
biopsy material from rib foci especially, 
and in 2 other cases a superficially located 
myelomatous lesion of the skull gave súit- 
able material for biopsy. | 

A further diagnostic difficulty is oe ex- 
clusion of the temporary parathyroid dis- 
turbances as they occur in late rickets and 
osteomalacia, puerperal as well as the type 
caused by famine or absence of certain 
vitamins in the food. For this type, if any 
doubt exists, the therapeutic test is most 
valuable. Such patients will improve im- 
mediately under proper diet, the adminis- 
tration of vitamins, ultraviolet rays, and 
so forth.- Even with. all these means the 
real case of parathyroidism will not im- 
prove. A parallel to this exists in the better 
known picture of thyroidism. The goiter of 
puberty and pregnancy is just an expres- 
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sion of the functional adaptation of the 
thyroid gland to the increased demand for 
its product in such periods of development. 
At the same time in rickets and osteo- 
malacia the parathyroid glands’ increase 
in size is an adaptation to the increased de- 
mand for its hormone during these Gis- 
turbances of calcium metabolism; but, asin 
goiter, these physiologic goiters are apt to 
become permanent, also rickets and osteo- 
malacia, especially the one after pregnancy, 
are sometimes just the beginning of a rzal 
parathyroidism. 


THE TREATMENT OF PARATHYROIDISM 


The literature shows that medical treat- 
ment with calctum, parathyroid extract, 
and light, has been of no avail in the 
rightly diagnosed case. The names of Snap- 
per, Hunter and many other medical men, 
not surgeons, who have issued this dictum 
after trying medical care in a good many 
cases should be sufficient. Moreover, the 
administration of parathyroid extract and 
calcium in this condition makes the pa- 
tient worse just as thyroid extract will 
usually aggravate the symptoms of a toxic 
goiter. To be sure, a trial will not do any 
harm just to exclude the possibility of a 
temporary parathyroid disturbance, buz it 
should not be continued until severe de- 
formities of the bones and nephritic dis- 
turbances render the outlook serious. 

The roentgen treatment of parathyraid- 
ism will be discussed in a later paper on 
this program. The treatment in some hands 
has not been successful, but its trial is 
rational as an effort to shrink the hyper- 
plastic or adenomatous glands. If this 
should fail, removal of the adenomatous 
glands is indicated, is life saving at times 
and at other times will bring an invalid 
patient back to normal and prevent great 
deformities. 

A good deal has been written as to 
whether only tumors of the parathyroid 
should be removed and not “normal” para- 
thyroids. Even under the microscope it is 
very difficult to decide what is pathologi- 
cal and what is normal. To be sure, if we 


Max Ballin 


NOVEMBER, 1933 


find an adenoma of the parathyroids of 

some size, say 1 cm. (they have been found 
up to 6 and 7 cm. in exceptional cases), the 
issue is a clear one, but the apparently nor- 
mal parathyroid may show cell changes 
only distinguishable by the skilled pa- 
thologist. It tock a long time to understand 
the intimate pathology. of the exophthalmic 
goiter and no one can doubt any longer 
that there are cell changes in such goiters 
responsible for the affection. The results of 
operations and the removal of only more 
or less hyperplastic parathyroids without 
gross changes are the final proofin this ques- 
tion. In removing the parathyroids natu- 
rally postoperative tetany has to be guarded 
against. One should always be sure that one 
or two functioning parathyroids are left, 
better two. If in doubt it is best to remove 
only one or two parathyroids, whether 
adenomatous or hyperplastic, and if the 
symptoms require the removal of more 


. parathyroid tissue it should be done at a 


second sitting. Postoperative treatment of- 
the patient with parathormone as: with 
Lugol’s solution after thyroidectomy will 
take the patient over the postoperative 
danger period and prevent tetany during 
the time needed for accommodation to this 
removal. 

The result after operation is most strik- 
ing, especially the immediate cessation of 
the unbearable pain that had required 
morphine and other anodynes for a long 
time. Patients who have been brought in 
in an ambulance and could not be turned in 
bed without causing extreme pain feel free 
of pain and can be moved comfortably on 
the first and second postoperative day. 
Such immediate changes after operation 
are also observed in other endocrine con-.- 
ditions. Recalcification of the bones after 
operation has been observed to begin in 
six weeks, but usually takes longer and 
sometimes has not been present even a 
year and more after the operation; still the 
bone pain has ceased and the function re- 
turned. Bone cysts will solidify very ra- 
pidly and giant cell tumors will be re- 
placed by good osseous tissue. 
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In conclusion, a few remarks, are per- 
haps of importance to the roentgenologist, 
which are founded on an extensive survey 
of practically all the literature on the sub- 
ject of parathyroidism and a personal ex- 
perience of 50 operated cases and many 
more clinical and pathological observa- 
tions: 

The findings of a monostotic cystic 
process, a giant cell sarcoma or enchon- 
droma should be an indication to survey 
by roentgen examination more or less the 
whole skeleton, spine, pelvis and skull es- 
pecially, and will often show general 
changes where only a localized process is 
outstanding, but general osseous changes 
would give an entirely different clinical 
aspect. 

Also monostotic Paget’s disease will 
show more or less generalized osseous 
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changes if examined very thoroughly. 

3. Vertebral compression, acquired with- 
out appreciable injury, without metastatic 
malignancy should lead to a survey of the 
whole skeleton and investigation for other 
parathyroid symptoms. 

4. Slipping epiphysis, coxa vara, and 
pathological fractures not caused by ma- 
lignancy, should also remind us of the pos- 
sibility of parathyroidism. 

A few cases of parathyroidism simu- 
hae neurological and vasomotor disturp- 
ances, the softened bones causing pressure 
on the nerves and perhaps the cord. The 
hypotonia of the muscles causes the cya- 
notic appearance of the legs. A combination 
of neurologic and vasomotor symptoms 
with findings of osteoporotic processes 
should invite examination for parathyroid- 
ism. 
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PARATHYROIDISM=—ITS PATHOLOGIC AND 
ETIOLOGIC CLASSIFICATION * 


By PLINN F. 


Harper Hospital 


DETROIT, 


‘TH IS symposium has been arranged in 

order that a complete survey of the 
question of malacic diseases of bone may 
be made, and to give all those interested 
in the subject an opportunity to discuss 
the various diseases of this group from their 
different points of view. 

Fragility of bone leading to pathological 
fracture or to other disturbing symptoms 
may be due to a great number of causes, 
and a large number of diseases come under 
consideration when we discuss this sub- 
ject. Not all of the conditions discussed 
this morning will belong properly to ma- 
lacic disease of bone as such, but they have 
been included in this discussion for the 
reason that their roentgen appearances are 
such that the question of differential diag- 
nosis by the roentgenologist often arises. 
The following list of diseases will be con- 
sidered, and each will be taken up by ; 
roentgenologist who has had special ex- 
perience with that particular disease or 
special interest in its study: 





Osteogenesis imperfecta 

Fragilitas ossium 

Rickets 

Osteomalacia 

Bone fragility in other endocrine disturbances 
Renal rickets 

Osteitis fibrosa 

Osteitis deformans (Paget’s disease) 
Leontiasis ossium 

Giant cell tumors 

Ankylosing polyarthritis (Oppel) 
Multiple myeloma. 


Before entering upon the detailed dis- 
cussion of each disease, a few remarks may 
be in order as to the classification of this 
group and the etiological relationships 
which divide them, both for purposes of 
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diagnosis and treatment. For our purpose, 


I think they may best be grouped accord- 
ing to the primary defect of metabolism 
which, in the light of our present knowl- 
edge, we believe | is responsible for each 
group in turn. 

In our first group, we place those dis- 
eases in which the primary defect is in the 
mesoblast. In these diseases the meso- 
blastic tissue as a whole all over the body 
is probably defective, and as a result of 
that, the ability of the osteoblastic form- 
ing cells to lay down the connective tissue 
groundwork for bone is lacking. The bones 
are fragile, not because there is any primary 
defect in the calcium metabolism, but be- 
cause the connective tissues are unable to 
buld up a sufficient groundwork upon 
which enough lime may be deposited. In 
this class comes osteogensis imperfecta and 
fragilitas ossium, probably the same dis- 
ease, except that in the first case we are 
dealing with the fetal or infantile mani- 
festation of the affection and in the latter 
case with the expression of the same patho- 
logical process in the adult. These diseases 
have a particular tendency to be hereditary 
and familial; to be characterized by mul- 
tiple fractures which heal normally; to give 
evidence of their presence by the character- 
istic blue sclerotics of those affected in this 
way, and also to show various evidences of 
multiglandular endocrine disturbances of 
more or less indefinite form. The important 
fact is that, as far as we know now, the 
disease 1s a primary, congenital, hereditary 
defect of the mesoblast, and is not ame- 
nable to any of the ordinary medical or sur- 
gical measures which have been found to 
affect some of the other malacic diseases of 
bone favorably. It will be noted that in 
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both of these diseases the blood calcium 
and phosphorus levels are usually normal. 
Fractures, when produced, seem to heal 
just as promptly as they doin normal bone, 
but the bones themselves are especially 
fragile simply because the groundwork for 
the laying down of lime is insufficient. 

In the second group, we place those dis- 
eases which are due to a primary defect of 
lime absorption and fixation. This, in turn, 
is due either to a deficient intake of cal- 
cium in the food, or to an intake insufh- 
cient to meet the need of unusual physio- 
logical demand, or to a deficient vitamin 
D intake, or to all of these factors com- 
bined. In this group we place rickets and 
osteomalacia proper; again, probably the 
same disease, rickets being the infantile 
type of the disease as it expresses itself in 
the growing bone, and osteomalacia as it 
expresses itself in the bone of the adult. 
Our division of osteomalacia into puer- 
peral, senile, endemic, hunger, and other 
types is, of course, purely artificial and 
based upon the particular environmental 
factor which has called the disease out. 
Here we have no mesoblastic defect. There 
is no deficiency of connective tissue, and 
no lack of capacity on the part of the bone- 
forming cells to lay down sufficient ground- 
work for lime to be deposited upon, but 
the dyscrasia 1s one having to do with the 
inability to fix lime in the new-forming 
bone or inability to obtain enough lime 
for this purpose. In these cases again we 
usually find no disturbance in the blood 
calcium levels. The phosphorus levels are 
also usually normal, except in those atypt- 
cal forms of rickets known as high-phos- 
phorus rickets which probably have other 
relationships. It would be more proper to 
say that the blood calcium levels are not 
raised than to say that they are normal, 
because often in both these diseases low 
levels are found even to the point of pro- 
ducing marked tetanic symptoms, so that 
we have rickets with tetany and osteo- 
malacia with tetany rather commonly. Ht 
is evident then from this analysis, that the 
proper treatment of these two diseases is 


Parathyroidism 


39 


medical in that if a proper calcium intake 
is assured, if proper measures are taken in 
the gastrointestinal tract to insure the ab- 
sorption of lime by maintaining a proper 
acidity of the intestinal content, and if 
enough vitamin D is furnished the body 
economy to allow proper lime fixation to 
go on, normal conditions will be restored 
and we can usually expect a cure of both 
of these conditions by medical means alone. 
On the other hand, we must remember 
that in both rickets and osteomalacia, 
secondary hyperplasia of the parathyroid 
gland is the rule, and that in both these 
diseases we may be confronted in later life 
with a condition quite similar to the situa- 
tion that we find sometimes following the 
adolescent forms of goiter, in that the hy- 
perplasia may be persistent in later life and 
operative care of the parathyroid may be- 
come necessary on account of persistent 
hyperfunction of the parathyroid called 
out originally by the functional demands 
of the original rickets or osteomalacia. It 
should be emphasized, however, that ordi- 
narily rickets and osteomalacia are not 
primarily parathyroid in origin and not 
ordinarily amenable to surgical treatment. 

The third group is a rather unsatisfac- 
tory one, in that we have used it as a dump- 
ing ground for all those conditions which 
do not seem to fit in elsewhere. In general, 
it is a characteristic of all these to show an 
increased lime excretion in the urine, in 
other words, a sort of leakage of lime due 
possibly to various causes, but associated 
with various diseases of other endocrines. 
The first of these has to do with the patho- 
logical fractures that sometimes occur as 
a result of diffuse bone malacia in severe 
cases of exophthalmic goiter. Again we 
find in pancreatic diabetes with marked 
sclerosis of the pancreas, sometimes diffuse 
bone malacia possibly related to a chronic 
acidosis. Cases of basophil adenoma of the 
pituitary also are commonly affected by 
bone decalcification sometimes strikingly 
like those in so-called parathyroid cases, 
and it has also been reported that certain 
cases of adrenal tumor have shown un- 
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usual decalcification cf boze. This group is 
merely mentioned in order to show that in 
any specific incident of bone malacia a care- 
ful study of all the endocrine system should 
be made before any conclusions are arrived 
at relative to a specific etiology. 

The next group contains one very inter- 
esting disease, namely, renal rickets. The 
bone malacia in renal rickets 1s one of the 
most striking which the pathologist sees. 
In the severe cases practically all the bones 
of the body may be cut freely with a knife 
with no evidence of lime salts remaining in 
the skeleton. The primary lesion in these 
cases 1s a nephritis of the contracted kidney 
type associated with a general arteriolar 
degeneration and hypertensive phenomena. 
The primary defect 1s probably phosphorus 
retention. The result of this phosphorus re- 
tention is the same as we find in young 
animals in which a high level of bleod 
phosphorus is maintained experimentally, 
namely, a very marked responsive hyper- 
plasia of the parathyroid gland. The re- 
sponsive hyperplasia from the parathyroid 

gland is undoubtedly brought about in an 
Sort to lower the blood phosphorus level, 
and its secondary result in this case is to 
increase the blood calcium and to draw 
upon the lime reserve in the skeleton and 
diffusely decalcify the bones. The im- 
portant practical lesson to be learned, of 
course, is that this disease is primarily a 
nephritis of very severe grade, and by the 
time the roentgenologist or the clinician 
who recognizes it as renal rickets sees it, 
the condition has gone on far beyond any 
therapeutic help, and removal of the para- 
thyroid gland or any other therapeutic 
measure with the idea of alleviating the 
affection is not to be thought of. 

In the next group, we put a collection of 
diseases which are not primarily in the 
group under discussion, that is to say, they 
should not be thought of as malacic bene 
diseases, but inasmuch as the bone defects 
produced by them are so often seen by the 
roentgenologist and must so often be differ- 
entiated from the others, we thought it well 
to discuss them in this place. In this group 
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are those bone defects that nre produced 
by erosion as a result of pressure from 
other tissue, either outside or within the 
marrow of the bone, pressing upon the 
bone and eroding it very much as an 
aneurysm or other new growth eats away 
or dissolves bone in its vicinity. Because of 
the widespread manifestations of abnormal 
tissue in these diseases, we find bone de- 
fects of the skeleton which are distributed 
throughout the bones of the body and in- 
volve the skull and pelvic bones as well as 
the vertebrae, ribs and long bones many 
times in all of these diseases. In this group 
we mention Schuller-Christian’s disease, 
Gaucher’s disease, Niemann-Pick’s disease 
and Hodgkin's disease. We all immedi- 
ately, of course, recognize that these dis- 
eases are not primarily related to the bones 
themselves, but that the bones suffer as a 
result of pressure and erosion from the ab- 
normal tissue which characterizes each of 
these conditions in turn. The differential 
diagnosis, of course, is not always easy, and 
the roentgenologist often finds it quite 
dificult to separate members of this group 
from various others which belong to the 
truly malacic classification. We might also 
in the same category place generalized car- 
cinomatosis as it sometimes manifests it- 
self in cancers of the breast, thyroid, pros- 
tate, adrenal and sometimes in other 
organs. Many persons would be inclined 
also to place in this group multiple mye- 
loma of the bone, but as I shall mention 
later it is my personal belief that multiple 
myeloma of the bones will ultimately be 
found to belong to the osteitis fibrosa cys- 
tica group and to be considered merely as 
a malignant end-stage of that affection. 

In our last group, we place all those dis- 
eases which at the present time we feel are 
caused by either a primary parathyroidism 
or at least by overactivity of the para- 
thyroid gland brought on by some special 
cause. This group 1s of special therapeutic 
importance in that the evidence at present 
seems to point to the fact that operation 
and removal of some of the parathyroid 
glands leads, in most cases, to either com- 





Vou. XXX, No. s 


plete clinical cure or at least marked clini- 
cal benefit. In this group we place osteitis 
fibrosa, osteitis deformans or Paget’s dis- 
ease, leontiasis ossium, the ankylosing poly- 
arthritis of Oppel, certainly multiple cases 
of giant cell tumor and possibly single 
giant cell tumor, and also provisionally, at 
least, multiple myeloma of bone of the 
plasma cell type. [ will not enter at this 
time into any detailed discussion of these 
various diseases or into any discussion of 
our reasons for placing them together be- 
cause I expect that all these points will be 
brought out during this morning’s discus- 
sion. The place of osteitis fibrosa cystica 
generalisata as of parathyroid origin and 
associated with parathyroid tumor is 
probably completely established at this 
time. The position of Paget's disease or 
osteitis deformans is possibly still con- 
troversial, although we have material which 
we believe points strongly to its acceptance 
as a member of this group. Hamburger’s 
work probably justifies the placing of 
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leontiasis ossium as a special clinical type 
of osteitis fibrosa, and Oppel’s work in Len- 
ingrad on ankylosing poylarthritis seems 
to give strong evidence of overactivity of 
the parathyroid gland in these special forms 
of ankylosing rheumatism. This morning’s 
discussion will bring out considerable 
material both for and against the question 
of allowing giant cell tumor a place in this 
classification, but our own material as it 
accumulates certainly seems to justify the 
classification at the present time, and 
briefly | may say that my own study of our 
cases of multiple myeloma has convinced 
me that multiple myeloma is not a disease 
of the bone marrow system, that it does not 
come from the blood-forming cells nor is 
it related to them in any way, but that 
it 1s a primary osteoblastic tumor arising 
from the primitive osteoblasts and at pres- 
ent should be considered as a malignant 
manifestation or a malignant end-stage of 
osteitis fibrosa cystica. There should be con- 
siderable discussion on this point as well. 
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HE subject of rickets, as it has been 

assigned me in this symposium, has 
been divided into the fetal, the infantile, 
and the late tvpes. In an earlier commu- 
nication before this Society, I presented 
the subject of infantile rickets from the 
standpoint of the roentgenographic changes 
as manifested in the long bones. To this, 
I can add nothing. In the brief time al- 
lotted me, it 1s impossible to give more 
than a cursory review of these three types, 
emphasizing their roentgen signs and 
characteristics and their relationship to 
the other malacic diseases touched wie 
in this symposium. F 
rial, references, etc., 1n his paper, 
adebied to the very comprehensive 
graph of Hess. 


| am 
mono- 


FETAL RICKETS 


Before attempting any description of 
fetal rickets the question must first be 
answered, if possible, does fetal rickets 
actually occur? Is there a congenital factor 
which makes fetal rickets possible? Schmorl, 
in a very detailed study of over 100 full- 
term and prematurely born infants, failed 
to find histological evidence of rachitic 
lesions in a single instance. Previous to 
this, Pommer had had the same result from 
his study. Kassowitz, however, believed 
that most cases of rickets were congenital 
in origin, basing his opinion on the patho- 
logical changes found in the long bones, but 
Hess considers that his histological criteria 
have been proved to be unsound. 

Ylppö was one of the earlier workers 
who attempted to prove the existence of 
fetal rickets by roentgenological studies. 
In 88 premature infants he found roent- 
genographic evidence of rickets in the long 
bones in 5 children. He believed that these 
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lesions had developed during intrauterine 
life and concluded that rickets is of fetal 
rather than of postfetal origin. Hess and 
Weinstock studied the epiphyses of 250 
new-born infants and could find no roent- 
genographic evidence of any rachitic lesion. 
They did find a peculiar and unexplained 
tendency to cupping of the diaphy seal 
ends such as might be termed incipient 
rickets in later months, but they did not 
regard this as conclusive evidence of rick- 
ets. Foote believes that the beaded ribs 
sometimes seen in premature infants at 
time of birth are not due to rickets of fetal 
origin but rather to lack of ossification due 
to prematurity. According to Hess, chem- 
ical analyses of the blood of the new-born 
do not point to the existence of congenital 
rickets. 

Farrell and Burt have recently reported 
a study of a series of 48 new-born Negro 
infants, in whom cupping of the long bones 
was found in 7; of these, unmistakable 
evidence of clinical rickets appeared in 4, 
from five to thirteen weeks after birth. A 
similar deformity was found roentgeno- 
graphically in still-born infants, but on 
histologic examination no microscopical 
evidence of rickets could be found. When 
studied histologically, the cupping was 
believed to be due to a concave variation 
from the usual normal straight or convex 
line at the junction of the zone of prolifer- 
ating cartilage and the zone of preparatory 
calcification. They conclude that recog- 
nizable cupping in the roentgenogram 1s 
sometimes normally present in the ends 
of the long bones of new-born infants, 
caused by a normal variation in the manner 
in which the zone of preparatory calcifica- 
tion joins the zone of proliferating cartilage. 

Previous to the publication of the paper 
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of Farrell and Burt, Maxwell and Miles, 
in reporting on osteomalacia in China, men- 
tioned the fact that 2 out of 3 fetuses from 
mothers with active osteomalacia showed 
curious changes about the ends of some of 
the long bones, especially the ulna. This 
at Once suggested to them the possibility 
that this might be rachitic in origin. In 
1930, Maxwell and Turnbull reported 2 
cases of fetal rickets in children born from 
mothers who had been suffering from pro- 
longed and untreated osteomalacia. In 
one of the cases, evidence of fetal rickets 
was only aftorded by the roentgen ray, 
and in the other, the badly preserved con- 
dition of the bones, Maxwell says, de- 
tracted, to some extent, from the value of 
the evidence presented. But in 1932, he 
was able to confirm this evidence by an 
indisputable case which was carefully 
studied by himself from the clinical side 
and by Turnbull from the pathological 
side. 

Turnbull states that the last case (1932 
establishes beyond doubt the occurrence 
of rickets or of osteomalacia in the fetus. 
The fetuses from osteomalacic mothers 
may show a disturbance of calcification 
which may be osteomalacic but which can- 
not be differentiated histologically from 
that in rickets of young children. This dis- 
turbance of calcification is complicated by, 
and its histological evidence is to a greater 
or less extent obscured by, an atrophy due 
to diminished osteoblastic activity. Both 
conditions are evidently due to the food 
of the mothers, which was grossly deficient 
both qualitatively and quantitatively, be- 
ing comparable to that which at the end 
of the great war gave rise to hunger 
osteomalacia in Central Europe. 

This work of Maxwell and Turnbull 
seems to establish fetal rickets definitely 
as an undoubted disease. It is interesting 
to note that the illustrations of the roent- 
genograms which accompany the papers of 
these authors show not only cupping of the 
diaphyseal extremities but a distinct frayed- 
out appearance of the zone of preparatory 
calcification. This change was apparently 
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absent in the cases studied by Hess and 
Weinstock, and Farrell and Burt, as they 
make no mention ofit. 





FıG. 1. Passive rickets, first stage. Generalized de- 
calcification of the bones, swelling of the resting 
cartilages of the epiphyses, fraying and thinning 
out of the diaphyseal extremities. Slight periosteal 
reaction. 


INFANTILE RICKETS 
As in most of the diseases of infancy and 
childhood in which the skeleton is affected, 
rachitic changes are manifested to the 
greatest degree in the areas in which bone 
growth occurs. Growth in length proceeds 
from the epiphyses at the ends of the long 
bones, 1.e., the endochondral areas of bone 
growth and the increase in width occurs in 
the endosteal and periosteal areas. 
Infantile rickets has been divided into 
two types by Wimberger, the passive 
and the active. The former is found in 
severe cases, the child lying on his back 
and not moving his extremities due to 
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muscular weakness. The active type is 
found in children who show, in spite of the 
rickets, a good state of nutrition and bodily 
activity. The essential point of differenti- 
ation in the roentgenogram is the cupping 
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Fic. 2. Passive rickets changing to active, in the 
second stage. Healing has begun as shown by the 
formation of the new zone of temporary calcifica- 
tion and of a layer of osteoid bone at the ends of 
the diaphyses. Early cupping of the diaphyseal ex- 
tremities can also be seen. 


or spreading out of the diaphyseal ends 
which is found in the active type. This is 
an accompaniment, apparently, of mus- 
cular activity. 

Roentgenographically, it is possible to 
divide both types into three stages cover- 
ing the progress of the disease from the 
first roentgen signs to complete healing. 
The first stage includes the period from the 
onset of beginning skeletal changes to the 
first sign of healing as shown in the roent- 
genogram. The second stage includes the 
healing interval from the reappearance of 
the zone of temporary or preparatory 
calcification to the dense bone stage which 
is the stage of complete healing. The third 
stage might be called the stage of residual 
deformity in those cases which, in previous 
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stages, have developed the characteristic 
deformities of rickets. Serial roentgeno- 
grams are necessary for the detection of the 
changes. 

While cupping seems to be the result of 
muscular activity, transforming the pas- 
sive into the active type, there seems to be 
a variety of the passive type which is of 
mild degree, often manifesting itself in 
patients who have had excellent care and 
supervision of their diet and proper ex- 
posure to sunlight and ultraviolet rays. 
Clinical signs of rickets are usually de- 
tected, such as a Harrison’s groove com- 
bined with a mild rosary, and very often 
an increased lateral mobility of the knee 
joints or a true genu valgum. As a rule, 
on roentgen examination, no evidence of 
rickets can be found other than an in- 
creased density of bone with a broad, wide, 
dense zone of temporary calcification. No 
actual bowing or other deformity than the 
genu valgum above noted occurs in this 
type of case. 

In the metaphysis, or the region of the 
end of the diaphysis, is shown the first 
recognizable roentgen sign, a tendency to 
loss of calcium and a fraying out of the 
normal, sharply outlined, zone of tem- 
porary calcification. This assumes a thin, 
broken appearance as the disease progres- 
ses. Ultimately, it may entirely disappear. 
The cortex becomes streaked and in the 
cancellous bone of the metaphysis, coarse 
trabecular shadows can be noted running 
through it in irregular fashion. In the pas- 
sive type no cupping of the diaphyseal 
ends can be seen, but if the child is active, 
this sign soon appears and is found in vary- 
ing degree. The calcium deposition sur- 
rounds the swollen epiphyseal cartilage, 
and appears as a thin line, spreading in 
a semicircular fashion about the resting 
cartilage of the epiphysis. In severe cases, 
fractures of the shafts may occur. 

In the second stage or period of healing 
and repair, the zone of temporary calcifica- 
tion, as it reappears, is at first faint, but 
later becomes wider and denser. Between 
this and the site where the old zone of 
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temporary calcification was located at the 
beginning of the disease is a layer of homo- 
geneous appearing bone, containing less 
calcium, of varying width, which is caused 
by the layer of osteoid bone. As repair 
proceeds, this gradually assumes a denser 
appearance. The reappearance of the zone 
of temporary calcification is overlooked 
unless serial roentgenograms are made at 
intervals of at least one week. If a relapse 
occurs (Schmorl), the new zone of tempo- 
rary calcification will be broken through, 
and the line of temporary calcification cor- 
responding to the period of healing will be 
partially or completely buried in the wid- 
ened distal portion of the diaphysis. Oc- 
casionally, in the roentgenogram, several 
of these buried lines may be seen, indicat- 
ing as many attempts at healing with re- 
lapse. In the active form the new zone of 
temporary calcification appears as in the 
passive form and the osteoid zone 1s also 
similar. The latter gradually becomes more 
calcified and denser until healing 1s com- 
plete. Since bowing of the shaft is the usual 
finding in the active form, thickening of 
the cortex on the concavity of the curve 
appears as a diagnostic sign. In some cases 
of the active form, healing is shown as a 
filling-up process of the cupped end from 
the bottom to the top of the cup by cal- 
cium deposition (Géttche). In this type of 
case, the formation of a new zone of 
temporary calcification often cannot be 
detected. 

The dense eburnated cortex of the long 
bones is the characteristic appearance of 
the third or completely healed stage. Along 
with this are the thick, broad and dense 
zone of temporary calcification and the 
transverse striations or thin fine lines which 
run transversely through the metaphysis. 
The thickened cortex on the concavity of 
the bowed bones is dense and eburnated. 

While the above changes in the metaphy- 
sis have been occurring, the disease has 
been progressing simultaneously in the 
epiphysis. In the first stage an increased 
width and opacity of the resting cartilage 
can be detected in roentgenograms show- 
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ing excellent soft part detail. The centers 
themselves have faint or moth-eaten out- 
lines, provided they have already appeared 
in the roentgenogram. The distinct limit- 








Fic. 3. Active rickets, second stage. Cupping is 
prominent, new zones of temporary calcification 
have formed and osteoid zones are fairly well 
calcified. 


ing border of the center may be entirely 
absent, and its cortex may appear only as 
a faint haze. In mild infantile rickets, the 
epiphyseal centers appear in the roent- 
genogram without visible delay, but in 
moderately severe or very severe rickets no 
new centers appear (Plaut). They are, how- 
ever, actually laid down as can be demon- 
strated histologically, but owing to de- 
ficient calcification, they remain invisible 
until healing sets in. If roentgen examina- 
tions are made after repair when calcium 
deposition has begun, epiphyseal centers 
are shown of such size as to indicate their 
previous existence for several months. If 
the rachitic process is acute, ossification 
centers that have been visible may become 
invisible owing to loss of calcium. Only in 





lic. 4. Passive rickets, final stage. The only roentgen 
signs are the increased density and width of the 
zones of temporary calcification. This patient had 
laxity of the capsules of the knee joints, evidence 
of an old mild rachitic rosary and a mild degree 
of pronation of the feet. 


acute cases accompanied by severe disturb- 
ance of bodily development is there actual 
delay in the development of the centers. 

In the second stage, after healing has 
begun, the time of reappearance of the 
epiphyseal centers depends upon the sever- 
ity of the rachitic process. Sometimes a new 
zone of temporary calcification can be 
seen, encircling an osteoid layer of bone, 
just as at the diaphyseal ends. The moth- 
eaten centers become homogeneous and 
ultimately the bone regains its normal 
structure. It seems that the osteoid zone 
in the epiphyseal center usually calcifies 
at the same rate as the analogous layer in 
the end of the diaphysis. In the active form 
the centers broaden to meet the widened 
diaphyseal ends. Some show large areas 
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which are slow in filling in with calcium. 
In the final stage of complete healing the 
centers are dense and almost eburnated 
similar to the appearance of the cortex of 
the shafts. 

Periosteal changes occur in rickets mani- 
fested by a periosteal thickening along the 
borders of the shafts. This is difficult to 
distinguish from the periosteal proliferation 
seen in congenital syphilis. As the process 
advances the periosteum loses the thinly 
streaked or striated appearance and as 
osteoid bone beneath the periosteum be- 
comes calcified the striations, horizontal 
with the shaft, are merged with the dense 
shadows of the cortex. 

In the flat bones there is gradual loss of 
calcium salts depending upon the severity 
and the rate of development of the rachitic 
process. When the disease reaches its height, 
the bones present a moth-eaten, streaked 
appearance, resembling that of the cortex 
of the shafts of the rachitic long bones. 
Often cystic areas develop around the bor- 
ders of the flat bones, especially in the 
scapula and the ilium. During the stage of 
repair, osteoid zones sometimes form 
around the flat bones and finally they as- 
sume the same dense and eburnated ap- 
pearance seen in the fully healed shafts of 
the long bones. 

In the skull, craniotabes is shown roent- 
genologically by marked thinning or total 
absence in isolated areas of both tables of 
the skull. Thin, fine lines due to fracture 
are often seen. As healing proceeds, the 
tables gradually thicken, especially in the 
frontal or occipital areas, and the cortex 
shows a thick, white and eburnated tex- 
ture, forming the typical rachitic bosses. 
In these cases the differential diagnosis 
from the hypertrophic type of osteitis due 
to congenital syphilis is difficult. Cranio- 
tabes 1s usually seen in the first few months 
of life manifesting itself at an earlier date 
than the rachitic changes in the long bones. 


LATE RICKETS 
It has been said (Tubby) that true rick- 
ets is the only disease which proceeds to 
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eburnation, with arrested growth in length 
of the long bones, while the width and den- 
sity of the bones is much increased. Thus 
rickets reaches its final stage about the age 
of five years, after which time the disease 
never returns, although the deformities 
produced by it remain. Many observers, 
however, do not agree with this, claiming 
that recrudescence may occur, that rickets 
may reappear from time to time and oc- 
casionally cases are seen in which obvious 
rachitic deformity comes on in early adoles- 
cence or even in early adult life. The first 
case of late rickets was apparently reported 
by Drewitt who in 1880 showed at the 
Pathological Society (London), a case of 
active rickets in a boy ten years of age, 
the diagnosis being subsequently verified 
post mortem. Schmorl and Pommer by 
their researches made it clear that rickets 
and osteomalacia are essentially one” and 





Fıc. 5. Active rickets, final stage. Bowing is marked, 
cortex is dense and almost eburnated, and there is 
marked thickening of the cortex on the concavity 
of the rachitic curve. The epiphyseal centers are 
broadening to meet the widened and previously 
cupped diaphyseal extremities. The zones of tem- 
porary calcification are broad and dense. 
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Fic. 6. Prominent new zones of temporary calcifica- 
tion and osteoid zones have formed about the 
epiphyseal centers of the femoral heads. Second 
stage, active rickets. 


the same pathological condition, the main 
distinction being the age of the individual. 
Thus late rickets occupies a position be- 
tween rickets and osteomalacia, the first 
occurring in infants and the second in 
adults. It consists of an intermediate group 
of cases, the lower boundary of which, Hess 
states, was set at four years by Schmorl, 
with whose opinion he agrees. At the other 
extreme, it is more difficult to draw a line 
of differentiation between rickets and 
osteomalacia. Usually all cases up to the 
age of eighteen or twenty years are con- 
sidered as late rickets. Under such clas- 
sification would then be placed the cases 
which have been reported as juvenile 
osteomalacia. An essential but extremely 
dificult point in the diagnosis is the ex- 
clusion from late rickets of all cases of 
recrudescence and cases which have been 
termed rachitis inveterata. 

Hess divides the reported cases clinically 
into two main groups: a general type and a 
localized type. In the first, there occurs 
generalized pain on walking or standing. 
The gait becomes uncertain and waddling. 
Beading of the ribs may occur, and with 
this may be associated clinical enlargement 
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of the epiphyses. There may also be some 
deformity of the legs, genu varum or val- 
gum, bowing of the humerus and of the 
forearm, scoliosis and kyphosis, clubbed 
fingers and, finally, after several vears, 
stunting of the growth. 

The roentgenographic appearance is 
much like that of infantile rickets in many 
cases which have been reported. General- 
ized osteoporosis, fraved-out appearance 
of the diaphyseal ends and the epiphyseal 
centers, coarse trabecular shadows in the 
metaphyses and bowing are often found. 
In mild cases there may be only an in- 
creased width of the clear space between 
the epiphysis and the end of the diaphysis. 
Attention has been drawn to the less 
marked clinical enlargement of the epiphy- 
ses in late as compared with infantile rick- 
ets, but Hess considers that Schmorl has 
satisfactorily explained this by the fact 
that the resting and proliferating cartilage 
of the epiphysis is much narrower at the 
age when late rickets develops, endochon- 
dral ossification having almost ceased at 
that time of life. | 

In the local form, isolated deformities of 
the long bones such as knock-knee or bow- 
legs have been considered by some to be 
due to late rickets, especially when ac- 
companied by slight widening of the 
epiphyses or a slight rosary. In such 
instances the local deformity is regarded 
as a manifestation of a general process 
which is latent in the apparently un- 
affected portions of the skeleton. It is gen- 
erally admitted that such cases are due to 
rickets. Hess thinks that the so-called de- 
formities of adolescence which occur in 
patients who may have been brought up 
under the most favorable hygienic condi- 
tions are not to be definitely classed as late 
rickets inasmuch as definite proof of their 
rachitic origin has not yet been obtained. 
At present the majority of writers incline 
to the view that only a small number of 
these cases are due to rickets. 

Dr. Vogt, who speaks later in this sym- 
posium, will show cases of renal rickets. 
The bone changes which he will describe 
are similar in many ways to those of the 
late type here described. 
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RELATION OF THE PARATHYROID 
GLANDS TO RICKETS 

In his discussion of the relation of the 
parathyroid glands to rickets, Hess states 
that Erdheim made one of the first reports 
on the parathyroids in rickets. He studied 
rickets experimentally in rats and found a 
marked increase in the size of the para- 
thyroids, this increase being the result of 
general hyperplasia of the glands and of 
hypertrophy of the individual cells. He 
regarded this hypertrophy as the result of 
rickets rather than as a cause. In a later 
study of rachitic children, he could not de- 
cide from the microscopic appearance of 
the parathyroids whether they had been 
removed from a rachitic or a non-rachitic 
child, but he was impressed by the fact 
that the glands from rachitic children were 
relatively large and full on microscopic 
examination. Ritter carried out a study in 
rachitic children and came to the con- 
clusion that in prolonged and severe rick- 
ets a marked enlargement of the parathy- 
roids comes about which seems to be as- 
sociated with the period of early healing. 
Pappenhetmer and Minor (also quoted by 
Hess) thought that there was a very def- 
nite increase in size of individual cells. 

Hess draws attention to the fact that in 
none of these studies were analyses of the 
blood carried out and therefore it cannot be 
ascertained whether or not the cases of 
rickets were associated with low calcium 
and evidences of tetany. Pappenheimer 
(1930) concluded after experimental study 
that acterol is antirachitic in the absence 
of the parathyroids, his experiments hav- 
ing been performed on parathyroidec- 
tomized rats. Hess and Lewis had earlier 
suggested that irradiated ergosterol raised 
the calcium by stimulating the activity of 
the parathyroid glands. They found that 
when irradiated ergosterol was fed in 
large amounts to animals suffering from 
the low calcium type of rickets, the serum 
calcium promptly rose, but after the para- 
thyroids had been extirpated, no benefit 
accrued. However, Shelling has found that 
viosterol is efficacious in ratsing the serum 
calcium level in rats after the parathyroids 
have been removed. 


Vor. XXX, No. § 


Hess summarizes the function of the 
parathyroids as the medium of stabiliza- 
tion of calctum metabolism. Rickets places 
a heavy burden on their activity and this 
may lead to hypertrophy. Thus he sug- 
gests that if rickets has lasted a long period 
of time, they become incapacitated and are 
no longer able to maintain the normal level 
of calcium in the body and the blood, and 
this finally brings about an increased ir- 
ritability of the nerves. 

Erdheim reported a case of parathyroid 
tumor with associated findings in the bones 
of late rickets and he pointed out the fact 
that where changes in the parathyroids 
have been found at autopsy they have been 
noted in the cases of the late or delayed 
type of rickets. Hess concludes that the 
subject may be summarized by the state- 
ment that the association between hyper- 
trophy of the parathyroids and osteomal- 
acia and tetany is definite and unquestion- 
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able but that its connection with uncom- 
plicated rickets of the low phosphorus type 
remains to be substantiated, although | it 1s 
probable that an interrelationship exists. 

Thus, while the interrelationship of rick- 
ets and the parathyroids is probable, extir- 
pation of the latter is not indicated from 
clinical and pathological studies as in the 
case of osteitis fibrosa cystica. Even in a 
case of late rickets with an associated 
parathyroid tumor, extirpation of the 
latter would likely be of doubtful benefit 
because large doses of viosterol have been 
eficacious in curing late rickets when 
small doses in the same cases have failed. 
Sufficient doses of vitamin D and phos- 
phorus effect cures in high calcium rickets. 
In infantile rickets, extirpation is certainly 
not indicated. 


I wish to thank Dr. Mitchell F. Rubin and Dr. 
Irvin Stein for their assistance in the preparation of 
the section on the relation of the parathyroids to 
rickets. 
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OSTEOMALACIA* 
A BRIEF REVIEW OF THE MODERN CONCEPTION OF THE DISEASE 
By PAUL C. HODGES, Pu. D., M.D., and ALFRED C. LEDOUX, M.D. 


CHICAGO, ILLINOIS 


TERMINOLOGY 


HE term “osteomalacia” is literally 

applicable to all of the diseases 1n- 
cluded in this symposium but tradition re- 
stricts its use to the particular softening of 
spine, pelvis and extremities that some- 
times occurs in pregnant or lactating 
women. 

The fundamental process is probably 
identical with the rickets of children where 
growth plays an important rôle but the 
special calcium demand of pregnancy or 
lactation is absent, and with senile or 
famine osteoporosis where diet deficiency 
is the sole factor. Much less close is the 
relationship to the osteoporosis that fol- 
lows primary parathyroid disease or dys- 
function, to Paget's disease or to osteitis 
fibrosa cystica. 

Physiologists are not inclined to be dog- 
matic in statements dealing with the func- 
tion of the parathyroids but at least there 
is agreement in the belief that these tiny 
structures are intimately concerned in the 
metabolism of calcium and that certain 
parathyroid tumors produce decalcification 
of the pelvic bones practically identical 
with that seen in the osteomalacia of child- 
bearing women.®?* Furthermore, diets 
that will probably produce osteomalacia 
in animals if continued long enough do 
frequently cause enlargement of the para- 
thyroids.** 383? Some have interpreted these 
facts as proof that osteomalacia 1s a para- 
thyroid disease. The opposing view, which 
we support, considers that in osteomalacia 
parathyroid action is merely incidental, 
diet deficiency the active agent. 

We wish to acknowledge that except 
for the fact that one of us was associated 
formerly with Maxwell in Peiping and did 
most of the roentgenographic work con- 


nected with his earlier publications,® our 
knowledge of the subject is drawn entirely 
from the references listed, particularly 
from the splendid review by Park,” the 
monograph by Hess* and the lectures of 
Trousseau,” the latter having been brought 
to our attention by Franklin McLean and 
loaned to us from his private library. 


RICKETS 

Since osteomalacia is the rickets of 
adults it will be well to review briefly the 
development of knowledge of that better 
known condition. 

Glisson in 1650 recognized the disease 
as a distinct entity. Trousseau in 1849 
understood its similarity to osteomalacia 
and knew how to treat it with cod-liver 
oil. Pommer in 1885 described the micro- 
scopic picture of the disease. Palm® in 1890 
had a clear understanding of the rôle of 
sunlight in rickets but his publication made 
little impression on the medical opinion of 
his time. Buchholz? in 1905 attempted to 
treat rachitic children with artificial light 
but was not successful and his work was not 
generally known. Hopkins” and von Han- 
semann2!= in 1906 appreciated the fact 
that minute elements in the diet and an 
abundance of outdoor light were essential 
to health while their absence produced 
rickets. This view was advanced again in 
1914 by Funk!® but meanwhile Find- 
lay,4-5.16 working in Glasgow in 1909, 
concluded that the rickets he was able to 
produce in puppies was due to lack of 
exercise. Mellanby!? 4849 in 1918 convinced 
himself that rickets is primarily a deficiency 
disease and though he was mistaken in his 
opinion as to the exact nature of the de- 
ficiency, Park credits him with turning 
scientific opinion into the channels which 


* From the Division of Roentgenology, Department of Medicine, University of Chicago. Read in a Symposium on Malacic 
Diseases of Bone, Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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it has followed ever since. Huldschinsky”® 
in 1919 published conclusive evidence to 
show that under certain conditions the 
radiation produced by a mercury arc 
quartz lamp will produce calcification and 
healing in the lesions of rickets. 

Cod-liver oil had been used empirically 
for many years™ in the treatment of rickets 
but Park and his associates, publishing in 
1921, were the first to present experimental 
evidence of its usefulness. Their demon- 
stration of calcification and healing in the 
cartilages of rachitic rats led to the develop- 
ment of a technique for the biological 
standardization of the oil, which has been 
of tremendous importance both in the 
clinical use of the oil and in a clearer 
understanding of the disease on which it 
exerts a truly miraculous effect. 

Steenbock and Black” in 1924 published 
zheir paper entitled “The induction of 
growth-promoting and calcifying properties 
in aration by exposure to ultra-violet light” 
and the newer knowledge on irradiated 
ergosterol that followed is too recent and 
too generally known to require further con- 
sideration here. 


PATHOLOGY OF OSTEOMALACIA 


In spite of Trousseau’s® insistence that 
rickets and osteomalacia were essentially 
identical and his proof that both might be 
cured by the administration of cod-liver 
oil, the fact was not generally accepted. On 
the contrary, Virchow was presently teach- 
ing that the two diseases were quite differ- 
ent because in the one newly forming bone 
failed to calcify and, in the other, bone that 
had once been well calcified lost its cal- 
cium probably due to a leaching action of 
excess acid in the blood. Cohnheim in 1889 
revolutionized bone physiology by demon- 
strating that skeletal tissue like all other 
tissu2 1s constantly being destroyed and 
reforned, and McCrudden,* in the light 
of this concept, restudied the osteomalacia 
problem in 1908 and enunciated a “new 
pathclogy” which is generally accepted at 
this date, a quarter of a century later. 

McCrudden’s careful work stands out 
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as some of the finest of the osteomalacia 
literature. He proved by philosophical 
reasoning as well as by laboratory experi- 
ments that the hyperacidity theory was un- 
tenable and he uncovered some of the 
chemical errors that had contributed to 
this faulty concept of the disease. Clinical 
and experimental data were marshalled to 
destroy the idea that ovarian action was 
intimately connected with the malady 
and that castration offered a cure. Micro- 
scopic and chemical studies were intere 
preted as showing that the physiological 
destruction of old bone and its replace- 
ment by new osteoid tissue went forward 
in a normal fashion but for some reason 
the calcium liberated from the old bone was 
not utilized by the organism to calcify the 
new osteoid tissue but instead was lost 
from the body, principally in the feces. 


DIAGNOSIS 


The late stages of osteomalacia, marked 
by gross distortion of the female pelvis, 
are not apt to be missed at physical exam- 
ination, and since in most cases of this sort 
the disease is no longer active and recal- 
cification has occurred, roentgenograms 
are easily made and easily interpreted. 

The active stage is extremely rare in the 
United States and most of Europe and this 
fact alone undoubtedly tends to make 
physicians fail to recognize the occasional 
cases that may come their way. In China,” 
India,® and certain parts of Europe, how- 
ever, active cases are being uncovered in 
increasing numbers and where the condi- 
tion is suspected diagnosis is not difficult. 
There is pelvic pain ranging from a dull 
backache to intense pain on the slightest 
movement. Gait may be disturbed only 
to the extent that the subject walks with 
a characteristic waddle or the disturbance 
may be so severe that the recumbent pa- 
tient cannot feed herself, much less stand 
or walk. The calcium and phosphorus con- 
tent of the blood is usually but not in- 
variably disturbed, the stool almost always 
contains an excess of calcium, and roent- 
genograms show an unmistakably gross 
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alteration in the appearance of spine, pelvis 
and sometimes femora and other long 
bones. 

The pelvic cortex is paper-thin, the 
trabeculae are seen as a faint network of 
extremely fine lines and there are apt to 
be multiple fractures of the pelvic bones. 
Because of the softness of the bone these 
fractures lack the angular, brittle appear- 
ance of a traumatized pelvis of normal 
density and the lesions are better described 
as a crumpling of the pelvis. 


DISTRIBUTION 


The “osteomalacia areas” described in 
the Western Europe of two decades ago and 
considered proof of the relationship be- 
tween this disease and local conditions of 
food, water or exposure to infection are 
little talked of today, and the earlier be- 
lief that there were similar sharply re- 
stricted disease zones in India and China 
is falling before the modern conception 
that the disease occurs whenever and 
wherever conditions of light and vitamin 
D deficiency in the presence of increased 
calcium demand are sufficiently unfavor- 
able. 

THE DISEASE IN ANIMALS 


In the course of methodical studies on 
the relationship between food intake and 
the farm production of milk, eggs and meat, 
Steenbock™ in 1912 took up the study of 
the rôle of lime in the diet. He knew that 
pregnant animals lost calcium in the urine 
and feces and that it collected in the meco- 
nium of their fetuses and he was curious as 
to why these animals did not reabsorb the 
calcium and retain it. He was not at all im- 
pressed with the prevailing ideas that the 
fecal calcium was not in a suitable chem- 
ical state for reabsorption but postulated 
rather that the passage of calcium into the 
intestine was a normal affair and that for 
some reason pregnancy interfered with the 
organism’s ability to reabsorb and utilize 
the calcium, as he supposed was probably 
done in the normal nonpregnant or non- 
lactating state. (We now know that this 1s 
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the case--that an animal ingesting barely 
enough vitamin D for her own metabolic 
needs will supply a portion of this to her 
fetus, thus becoming deficient herself and 
therefore unable to accomplish adequate 
metabolism of calcium.) The work was be- 
gun by confining a cow to a metabolism 
cage, determining the exact amount of 
calcium in all forms in her diet and then 
reducing that calcium until an interference 
with metabolism occurred. This was fol- 
lowed shortly by a similar experiment with 
a lactating goat confined in a metabolism 
cage from April 4 to July 29, 1912, on a 
diet consisting of oat straw, wheat bran 
and meal from corn rice and gluten. This 
was gradually modified until by June 12 
oat straw alone was being fed and the cal- 
cium content of the diet was rather low. 
The animal gradually showed signs of dis- 
turbed metabolism, lactation ceased, alert- 
ness was reduced and calcium was lost in 
the feces steadily. There were no clean-cut 
symptoms of osteomalacia and the stiffness 
of the hind quarters may have been due 
merely to confinement in the cage but 
Steenbock, whose experience ought to make 
him a competent judge, considered that a 
continuation of the experiment would have 
led to osteomalacia. 

With the idea of allowing the animal a 
temporary respite, calcium intake was in- 
creased to the level used during the open- 
ing days of the experiment but surprisingly 
no improvement occurred and on the 
thirtieth of July it was deemed necessary 
to discontinue the experiment. 

After two weeks of grazing on green grass 
with supplementary feedings of oats the 
animal was restored to apparently perfect 
health and Steenbock in this article, writ- 
ten before the publication of Funk and the 
work of Mellanby, reached conclusions, the 
essentials of which may be summarized as 
follows :* 

This animal brought to a condition which 
would have led to osteomalacia has been com- 
pletely restored to normal by a temporary 


* Steenbock’s actual words rearranged and condensed for 
brevity. 
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change in diet. That the change of intake of 
lime was responsible is out of the question. 
Some subtle variation in feed intake and en- 
vironment now enables the animal to assımilate 
lime formerly unavailable. Just what these fac- 
tors are we cannot venture to say. 


The fowls reported by Marine?’ in 1914, 
Luce’s*®® 1923 rats and Macomber's®® 1927 
rats were fed diets deficient in calcium and 
did not develop osteomalacia or rickets of 
the grade that Luce could see on examina- 
tion by the naked eye or Macomber with 
the aid of roentgenographic examination, 
It must be remembered, however, that none 
of these animals or birds were deliberately 
deprived of sunlight and that the earlier 
ones at least had no control of the vitamin 
D content of their diet. Itis hard to believe 
that no one has conducted the obvious ex- 
periment of holding pregnant monkeys on 
diets known to be capable of producing 
rickets in growing animals but we have 
been unable to find any record of such 
work. 

White’s 1922 article on osteomalacia 
among monkeys in the Philadelphia Zoo 
impresses us as a pretty convincing 1l- 
lustration of the etiology of the disease. 


RELATIONSHIP OF RICKETS TO 
OSTEOMALACIA 


Most of the arguments against the 
identical nature of these diseases are based 
on negative evidence. It is claimed, for 
instance, that certain conditions of diet and 
light in China produce osteomalacia in a 
high percentage of child-bearing women 
but fail to produce rickets in children living 
under identical conditions. Indian women 
confined to dark quarters by the require- 
ments of their religion and restricted to 
inadequate diet by poverty or ignorance 
suffer from osteomalacia but children said 
to be on diets at least as bad survive in the 
same community without acquiring rickets. 
Such arguments are easily attacked from 
two sides. First, the statement that con- 
ditions of diet and light are identical in 
any two cases can be accepted only after 
painstaking investigation. Second, a re- 


port to the effect that this disease or that 
does not exist in a certain territory ts 
usually worthless. Rickets “did not exist” 
in China until Franklin McLean in about 
1920 put Ernest Tso to work looking for it. 
There is no dearth of Chinese rickets now. 


FETAL RICKETS AND OSTEOMALACIA 


Another stumbling block has been the 
supposed absence of instances of fetal 
rickets in children born by caesarean sec- 
tion from women suffering from active 
osteomalacia. 

A low incidence of such cases would not 
be surprising because of the recognized 
abilitv of the fetus to obtain all of the 
materials necessary for its metabolism at 
the expense of the maternal organism. 
Occasional cases should be encountered, 
however, where the maternal metabolic 
deficiency 1s so severe that the fetus does 
not escape rachitic lesions. In 1929 there 
seemed to be no proved case of this sort 
but Maxwell, Hu and Turnbull have re- 
cently described and illustrated a case of 
undoubted rickets in the caesarean child 
of a mother suffering from frank osteo- 
malacia. 

TREATMENT 

The treatment of osteomalacia is the 
treatment of rickets—-a diet adequate in 
all respects and particularly in vitamin D, 
plus an adequate amount of sunshine. 
Early failures to cure by this method are 
now recognized as due to the administra- 
tion of an inadequate amount of cod-liver 
oil at a time when its biological standard- 
ization was not well understood. As Hess 
points out, blockaded central Europe in 
spite of the exigencies of war had close at 
hand all of the necessary medicines to cure 
the war osteomalacia. Yeast was available 
and sunlight, either natural or artificial, 
but at that time the human race had not 
learned to put the two together and thus 
produce a material essential in the metabo- 
lism of calcium. Future work may well 
demonstrate that diet deficiency depletes 
skeletal calcium through the agency of the 
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parathyroids but even if this can be shown 
to be true the fact remains that osteo- 


malacia is primarily 
tion of vitamin D deficiency. 
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OSTEITIS FIBROSA CYSTICA 
ASSOCIATED WITH PARATHYROID OVERACTIVITY* 
By RICHARD DRESSER, M.D. 


BOSTON, MASSACHUSETTS 


ASES of osteitis fibrosa cystica mav be 

divided into two groups: first, those 
unassociated with an endocrine disturbance 
and usually of obscure etiology; second, 
those which are a manifestation of a sys- 
„temic disease caused by overactivity of the 
parathyroid glands. This paper will deal 
only with the latter group. 

It was shown first by MacCallum that 
hypofunction of the parathyroids resulted 
In tetany, the symptoms of which could 
be relieved by the administration of cal- 
cium. The fact that these glands exercise a 
control over calcium metabolism was thus 
established. 

Overactivity of the parathyroids pro- 
duces a condition which is the reverse of 
tetany. This is characterized by an increase 
in the calcium content of the blood, a low- 
ering of the blood phosphorus, an increased 
elimination of calcium and phosphorus by 
the kidneys, and a decalcification of the 
bones. This condition can be produced ex- 
perimentally in animals by the administra- 
tion of parathyroid extract (parathormone) 
and is observed in man in certain cases of 
osteitis fibrosa cystica. It was not until 
1926 that Mandl definitely established the 
relationship of parathyroid dysfunction to 
osteitis fibrosa cystica by the removal of a 
parathyroid adenoma. The operation was 
followed by a most remarkable improve- 
ment in the patient’s condition. Since this 
pioneer work by Mandi an increasing num- 
ber of similar cases successfully operated 
upon are appearing in the literature, 


SYMPTOMS OF HYPERPARATHYROIDISM 


The disease may occur at any age, and 
in either sex, but is most common in women 
between thirty and sixty. Most patients 
complain first of bone and joint pains which 


? 


they attribute to “rheumatism.” In the 
advanced stages of the disease extensive 
skeletal deformities may develop as the 
result of softening, bending, and fracture 
of the bones. Gastrointestinal symptoms 
are not uncommon, such as loss of appetite, 
nausea, and occasionally vomiting. There 
is usually a slow, progressive loss of weight, 
and a secondary anemia. There may be a 
palpable tumor in the neck (parathyroid 
adenoma). 

The urinary symptoms are important. 
There is impairment of renal function. 
Polyuria is frequently present, with low 
specific gravity, albumin, and casts. The 
increased output of calcium and phos- 
phorus leads to the formation of urinary 
calculi, which may be bilateral. Any ab- 
normal rarefaction of one or more bones in a 
patient presenting a renal calculus should be 
regarded as suspicious of osteitis fibrosa CVS- 
tica (Case iv). 

A correct determination of the blood cal- 
cium and phosphorus is essential to the 
diagnosis. The serum calcium is elevated 
(more than 10 mg. per 100 c.c.), and the 
serum inorganic phosphorus is low (less 
than 4 mg. per 100 c.c.). 


PATHOLOGY 


The skeletal changes are characterized 
by decalcification and cyst formation which 
have been described at length in an earlier 
article.’ Specimens removed from the cystic 
areas give the microscopic appearance of 
benign giant cell tumor. 

The parathyroid tumors which have 
been described vary in size from a few 
millimeters to 5 or 6 centimeters in diam- 
eter. The microscopic picture is that of an 
adenoma which may be difficult to differen- 
tate from normal parathyroid tissue. 


* Read in a Symposium on Malacic Diseases of Bone, Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, 


Mich., Sept. 27-30, 1932. 
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Abnormal calcium deposits in the soft 
tissues have been described. 


ROENTGEN FINDINGS 


The skeletal changes are: (1) generalized 
bone decalcification together with localized 
areas of increased bone density; (2) gen- 
eralized or localized cyst formation. It 
must be emphasized that not all cases pre- 
sent a typical picture. A generalized osteo- 
porosis may be seen without cyst forma- 
tion, and, conversely, cyst formation may 
occur without appreciable osteoporosis. 

When the skull 1s involved the picture 1s 
fairly characteristic and should point the 
way to the correct diagnosis. The bones 
of the vault present a mottling which ts the 
result of small, irregular areas of bone 
condensation alternating with areas of rare- 
faction. In advanced stages of the disease 
the cranial bones may become much thick- 
ened. The upper and lower jaws are both 
favorite sites for cyst formation. The teeth 
are often carious and abscessed. 

The spine may show abnormal curva- 
tures which become more pronounced as 
the disease progresses. There is narrowing 
of the vertebral bodies with an alteration in 
bony texture and a tendency toward con- 
cavity of the articular surfaces. The inter- 
vertebral spaces are not narrowed and the 
vertebral processes do not appear abnor- 
mal. 

The pelvis is frequently the site of very 
extensive cystic changes, and abnormalities 
of contour develop as the weakened bones 
give way to the body weight. 

The ribs are quite regularly involved in 
the cystic process, and late in the disease 
there may be a caving in of the thorax with 
serious cardiac and respiratory embarrass- 
ment. 

Cysts occur in all the long bones and in 
the bones of the hands and feet. The bones 
may become expanded and the cysts trabec- 
ulated, giving the appearance of a giant 
cell tumor, or there may be localized areas 
in which there 1s a complete loss of bone 
trabeculae, but without expansion or other 
alteration in the contour of the bone. In a 
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boy of fifteen there were observed areas of 
increased bone density about 1 cm. in 
diameter extending across the diaphyses 
just back of the epiphyseal lines. Adjacent 
to these bands of condensation were areas 
of superficial cortical erosion. Slipping of 
the epiphyses has been reported in young 
individuals. Fractures of the extremities 
are common and seem to heal readily, but 
without excess of callus. A cyst which has 
been the site of spontaneous fracture or 
surgical interference will often regress rap-* 
idly. 

Films of the abdomen show renal calculi 
in a large percentage of cases. These are 
frequently bilateral. Varying degrees of hy- 
dronephrosis are demonstrable in pyelo- 
grams. 

The calcium deposits which have been 
described post mortem in the lungs and 
other viscera should be demonstrable by 
roentgen examination, but we have not ob- 
served them in our series. 

It is our opinion that too sharp a distinc- 
tion should not be drawn between localized 
and generalized osteitis fibrosa cystica. One 
of our cases presents a localized cystic 


+ * 


change in one ilium, a renal calculus, an 
elevated blood calcium, and a low blood 
phosphorus. There are no cysts elsewhere in 
the skeleton, and there is no evidence what- 
ever of generalized osteoporosis. This pa- 
tient undoubtedly has hyperparathyroid- 
ism, the only roentgen evidence of which 1s 
a renal stone and a single cyst. 


DIFFERENTIAL DIAGNOSIS 


Two cases of multiple myeloma have 
recently come to our attention presenting 
bone changes which might easily be con- 
fused with those of osteitis fibrosa cystica. 
Both cases, however, presented a normal 
blood calcium and phosphorus and the re- 
moval of a specimen of bone established a 
diagnosis of myeloma beyond question. 

Jores reports 2 cases of multiple myeloma 
showing elevation of blood calcium. In one 
of these cases the blood phosphorus was at 
first normal and later became lowered. In 
the second case the phosphorus was normal. 
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It becomes evident that the differentiation 
between osteitis fibrosa cystica and multt- 
ple myeloma may occasionally be extremely 
dificult without a pathological examina- 
tion. We should recommend that a biopsy 
be taken from the bone whenever it is feasi- 
ble. 


TREATMENT 


In those cases presenting a palpable ade- 
noma of the parathyroid the surgical re- 
moval of the tumor is usually simple and is 
followed promptly by a return of the cal- 
cium and phosphorus balance to normal, 
with a rapid improvement in the patient's 
condition (Cases 1 and v). When there ts no 
tumor felt in the neck, an exploratory op- 
eration 1s justifiable provided the diagnosis 
of hyperparathyroidism has been estab- 
lished beyond doubt. Such operations are 
occasionally unsuccessful, even when car- 
ried out by the most competent surgeons 
(Cases 11 and 11). For the operative tech- 
nique one should refer to the article by 
Hunter and Turnbull. 

Albright et al. have obtained encourag- 
ing results by the administration of large 
amounts of phosphate. They state that, 
“The net result of ingestion of phosphate 
in hyperparathyroidism is the tendency to 
produce a positive balance of calcium phos- 
phate and the altering of the serum calcium 
and phosphorus values in the direction of 
normal.” They point out, however, that 
there are two real dangers associated with 
phosphate ingestion in hyperparathyroid- 
ism; first, a shut down of kidney function; 
second, an increased tendency toward the 
formation of urinary caicull. 

High voltage roentgen irradiation has 
proved highly efficacious in relieving the 
pain in one of our cases (Case 1v), and may 
have had something to do with the im- 
provement noted in Case 11. In our experi- 
ence, irradiation must still be considered as 
a palliative measure only in this disease. 


Case 1. (Memorial No. 11616. Baker No. 
1423.) (Previously reported.) Female, aged 
forty-four, white, married; first seen in Septem- 
ber, 1930. 
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The patient complained of rheumatism with 
pain and swelling of the right forearm. There 
had been a slow loss of strength for a period of 
several years with more or less generalized 
“rheumatic”? pains. In the past two years she 
had lost 20 pounds in weight. For two months 
she had frequency of urination. Fourteen years 
ago she first noticed a swelling in the region of 
the thyroid on the right side. The salient point 
of the physical examination was a palpable 
mass in the region of the right lobe of the thy- 
roid. Roentgen examination showed an exten- 
sive osteitis fibrosa cystica of the skull, spine, 
ribs, pelvis, and bones of the extremities. There 
were no renal calculi. There was a spontane- 
ous fracture through a cyst in the right ulna. 
The blood calcium was 11 mg. per 100 c.c., 
and the blood phosphorus 2.3 mg. per 100 c.c. 
The specimen removed from the cyst in the 
ulna for microscopic examination showed the 
picture of benign giant cell tumor. 

The patient was operated on in December, 
1930, and a large parathyroid adenoma re- 
moved, measuring about 6 cm. in diameter. Fol- 
lowing the operation the blood calcium and 
phosphorus returned to normal. At the pres- 
ent writing the patient is symptomatically well. 
A recent roentgen examination of the skeleton 
shows that there is still some osteoporosis and 
that the cysts are very little changed in ap- 
pearance, with the exception of the one in the 
ulna which has almost completely healed. 

Case n. (M.G.H. No. 184237. Baker No. 
7727.) Female, aged forty-one, white, married. 
(Previously reported.) Admitted to the Massa- 
chusetts General Hospital in July, 1930, with 
the complaint of rheumatism. 

The present illness began five years previ- 
ously, following the birth of the fifth child. 
‘There was weakness and pain in the back and 
knees. This became progressively worse until 
patient finally had to get about on crutches. 
She suffered a fracture of the hip and of the 
arm. 

Physical examination showed general muscu- 
lar weakness and tenderness on pressure of 
practically all the bones. Examination of the 
blood showed a secondary anemia. Urine ex- 
amination showed a low specific gravity with 
albumin and many white blood cells. The blood 
serum calcium was elevated to 13.5 mg. per 100 
c.c. and the blood phosphorus was 2.16 mg. per 
too c.c. Roentgen examination showed a gen- 
eralized osteitis fibrosa cystica involving the 
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skull, spine, pelvis, shoulder girdles, ribs, and 
bones of the extremities. There were bilateral 
renal calculi and bilateral hydronephrosis. The 
patient was operated on in September, 1930, 
and the two lower parathyroid glands removed. 
These glands were not abnormal on histological 
examination and there was no evidence of 
adenoma. Following the operation there was no 
appreciable change in the patient’s general con- 
dition. The blood calcium remained high and 
the phosphorus low. Patient was then given 
high voltage roentgen irradiation to the neck, 
and was put on a dietary regimen (high phos- 
phate ingestion) which has been described 
by Albright and his coworkers. Follow-up 
roentgen examinations showed some deposition 
of lime salt in the bones and a tendency toward 
filling in of the cystic areas. The patient also 
obtained some symptomatic relief. There has 
been a progressive impairment of renal func- 
tion and the patient has just been admitted to 
the Massachusetts General Hospital for a sec- 
ond surgical exploration of the neck. 

Case ut. (Memorial No. 13727.) Female, 
aged thirty-five, white, married. 

The patient was referred for roentgen exami- 
nation in October, 1931, with the complaint of 
rheumatism in the left hip. In 1926 the patient 
noticed pain in the left arm especially in damp 
weather. This continued off and on until 1930, 
when suddenly she could not lift her arm. The 
disability gradually cleared up and now she no- 
zices only pain and a tired feeling in the arm on 
damp days. In 1926, there was a question of 
an abscess in the throat. There was consider- 
able swelling thought to be connected with the 
thyroid until pus was discharged and the swell- 
ing disappeared. In January, 1931, the patient 
fell on the ice striking on the left buttock. She 
was able to walk home, but remained lame and 
sore for two weeks. The lameness recurred 
every few days and the leg felt very tired. Dur- 
ing the last three months the lameness has in- 
creased and the patient feels as if she had no 
strength in the left leg. During the past month 
the patient has noticed a swelling of the left 
lower Jaw which she attributes to an ulcerated 
tooth. The family history is not remarkable. 
“here is nothing of particular importance in the 
past history. The patient was pregnant about 
four years ago, but had a miscarriage. There 
Fave been no other pregnancies or miscarriages. 

Physical examination. The eyes, ears and 
rose are negative. The teeth are in poor condi- 
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tion. There is a noticeable swelling of the left 
mandible which is slightly tender on pressure. 
The throat is a little injected. There are no mas- 
ses palpable anywhere in the neck. The chest is 
negative to percussion and auscultation. The 
heart sounds are regular and of good quality. 
The blood pressure is 130/100. There is some 
soreness on pressure over the upper portion of 
the left thigh. The extremities are otherwise not 
remarkable. Present weight 141 pounds. Weight 
six months ago, 154 pounds. 

Roentgen examination of the entire skeleton. 
There is general rarefaction of all the bones, 
with cyst formation in the wing of the right 
ilium and in the left ilium adjacent to the acetab- 
ulum. There is also a large cyst in the upper 
end of the left humerus and a smaller one in 
the right humerus. There is a cystic area in the 
left patella. There is shght roughening along 
the margins of the terminal phalanges of the 
fingers. Examination of the jaws shows multiple 
apical abscesses and a large cystic area of bone 
destruction in the left mandible. The skull pre- 
sents fine mottled areas of decreased density in- 
terspersed with areas of increased density 
throughout the bones of the vault. A film of the 
chest is negative. A flat film of the abdomen 
shows no evidence of renal calculi. The findings 
are those of osteitis fibrosa cystica which is prob- 
ably dependent on a hyperparathyroidism. The 
patient should have blood calcium and phos- 
phorus studies. 

Blood calcium, 14.1 mg. per too c.c. Blood 
phosphorus, 2.9 mg. per 100 ¢.c. Other labora- 
tory examinations not remarkable. 

On October 19, an exploration of the neck for 
parathyroid tumor was carried out. A trans- 
verse incision was made across the base of the 
neck and the skin dissected back to give ample 
room for thyroid dissection. The facial laver 
was incised longitudinally and the right lobe of 
the thyroid exposed. The thyroid gland was 
then gradually dissected out from its base and 
the lower pole of the right lobe was turned up 
and a search for the parathyroid made. There 
came into view a small tumor about 1 cm. in 
diameter. This was entirely separate from the 
thyroid with a pedicle and a capsule of its own, 
and seemed to be unquestionably the patholog- 
ical parathyroid. This was easily separated 
from its surrounding tissue, its pedicle clamped 
off and cut away. 

Microscopic examination of the tissue re- 
moved showed an aberrant lobe of the thyroid 
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gland. There was no evidence of parathyroid 
tissue in the specimen. Following operation the 
patient showed slight symptomatic improve- 
ment and there was a temporary fall in the 
blood calcium. 

She was again admitted to the hospital in 
April, 1932, symptomatically very much worse. 
Blood calcium was 21 mg. per 100 c.c., blood 
phosphorus 2.0 mg. per 100 c.c. A biopsy from 
the cystic area in the mandible was taken which 
showed the microscopic picture of benign giant 
cell tumor, thus confirming the diagnosis of 

osteitis ADIGA cystica beyond question. A sec- 
“ond exploration of the neck was carried out in 
May, 1932, but no parathyroid tumor was 
found. Following the operation the blood cal- 
cium remained elevated to 14.4 mg. per 100 c.c. 
and the phosphorus was lowered, mg. per 
ico te 

The patient was not seen again until Septem- 
ber, 1932. At this time she complained of severe 
pain in the left shoulder and in the left hip. 
She walked with extreme difficulty and stated 
that she spent most of her time sitting or lying 
down. High voltage roentgen treatment was in- 
stituted giving 700 r to the anterior neck, 600 r 
to the left shoulder and 600 r over the left hip. 
At the completion of the series there was no ap- 
preciable change in the patient’s condition. 

Case 1v. (Huntington No. 32:291.) Female, 
aged, forty-four, single. 

Patient first came under observation in 
March, 1932, with the complaint of pain in the 
right hip. This had been present for about five 
months and had become very severe at times. 
Patient walked with a considerable limp and 
used a cane. Her general health was otherwise 
excellent. She had a cholecystectomy fifteen 
vears ago at which time gallstones were found. 
She had an anal fistula operated upon twice, 
once sixteen years ago and once a year ago. Her 
appetite has been good. The bowels have been 
regular and there have been no urinary symp- 
toms. Menses have been regular. She has had no 
dyspnea or edema. When she was about nine- 
teen vears old she suffered from bronchitis and 
asthma, but this cleared up following injections 
which a doctor in New York gave her. The 
family history is negative. 

Physical examination shows an obese woman 
of middle age. Head is normal. Eyes are nega- 
tive. Fundi are normal with slightly more than 
average pigmentation. Mouth: Upper teeth 
false. Lower teeth are mostly false. Oral hygiene 
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is good. Tonsils are enlarged and ragged in ap- 
pearance. Pharynx is slightly red. One or two 
pea-sized lymph nodes are palpable in the right 
submaxillary region. Except for this the neck 
is negative. Deep palpation in the region of the 
thyroid reveals no evidence of tumor. Chest is 
normal externally. Breasts negative. Lungs are 
clear to percussion and auscultation. Heart bor- 
ders cannot be made out because of obesity. 

Sounds are of fairly good quality and intensity. 

Rhythm is regular. No murmur is audible. 
Blood pressure 140/90. Abdomen is negative 
except for a right rectus incision scar through 
which the gallbladder was removed. Rectal 
examination shows scars of operations for fis- 
tula which are well healed. There is a slight, 
red, raised area at the right side of the rectum 
which may be the beginning of another fistula. 
Internally there is nothing abnormal felt. Ex- 
tremities and reflexes are normal. 

Urine examination: Sp. Gr. 1.022; acid; sugar, 
negative; albumin, trace; many white blood 
cells; few red blood cells; no casts. 

Roentgen examination of the pelvis shows an 
extensive area of bone destruction involving 
the greater portion of the right ilium. The cor- 
tex of the bone is intact and there is no expan- 
sion of the bone. The area of destruction shows 
slight mottling and trabeculation. Flat film of 
the abdomen shows a rightrenal calculus, which 
finding is corroborated by ureteral catheteriza- 
tion. Film of the chest is negative. Films of the 
entire skeleton show no other abnormalities. 
There is no decalcification of the bones except 
the area described in the ilium. 

Because of the presence of a renal calculus 
the possibility of cystic disease in the ilium was 
considered and blood calcium and phosphorus 
determinations were carried out by Dr. Joseph 
C. Aub. The blood serum calcium was found 

elevated to 13.5 mg. and the blood phosphorus 
was lowered to 1.7 mg. per 100 c.c. 

The patient was given high voltage roentgen 
therapy to the right hip in the hope of relieving 
the pain. A total of 600 r was given posteriorly 
and 400 r anteriorly. About a month following 
the treatments the pain disappeared entirely 
and it has not returned. She walks perfectly 
normally without the use of a cane. The irradia- 
tion was sufficient to produce cessation of men- 
struation. Temporarily following irradiation 
the blood calcium returned to normal, but since 
has again become elevated. The question of ex- 
ploration for a parathyroid tumor is being con- 





Vor. XXX, No. 5 


sidered, although there is no mass palpable in 
the neck. 

Case v. (Huntington No. 32:599.) Male, 
aged fifteen; first seen by us in May, 1932. 

At the age of three years the patient had a 
severe attack of whooping cough and the moth- 
er states that the boy has never been well 
since. The present illness apparently started 
three years ago with a severe attack of ervsip- 
elas. At this time pain in the ankles and vari- 
ous parts of the body developed. The patient 
vomited a great deal following the erysipelas 
and there has been more or less nausea and 
vomiting since. The patient seems to suffer 
from general weakness and there is no spring 
to his muscles. When he walks upstairs he pulls 
himself up by his hands. About a vear ago he 
began to drink large amounts of water and at 
this time a rather pronounced polyuria began. 
The appetite is poor. The bowels are fairly regu- 
lar. Patient becomes easily fatigued and is short 
of breath. He has had no edema of the ankles. 
No cough. There has been no loss of weight 
recently, but during the past three years there 
has been practically no gain in weight. Two 
months ago the patient’s mother noticed that 
the right side of his face was swollen. The pa- 
tient was taken to the Deaconess Hospital 
where one of the upper right teeth was removed 
and a growth on the upper Jaw curetted. This 
returned and was again removed after about 
two weeks. The right antrum was also cleaned 
out at this time. The diagnosis was epulis. The 
patient has attained the second year in high 
school in spite of much illness. The past history 
and family history are not remarkable. 

Physical examination. The most striking 
thing about this patient is the disproportion of 
length of body and legs. The lower extremities 
are extremely long when compared with the 
trunk. He is quite thin and emaciated. The 
musculardevelopment is poor. In spiteof this his 
posture 1s not so bad as might be expected. The 
eyes are normal externally. Pupils are equal and 
react to light. Oral hygiene i is good. Tonsils are 
not enlarged. There is a slight mucopurulent 
post-nasal drip. There are no lymph nodes en- 
larged in the neck, axillae, or groins. There is a 
mass 4%4X2 cm. at the left of the thyroid car- 
tilage and upper part of the trachea. This mass 
is quite easily visible as well as palpable. The 
external aspect of the chest shows moderate 


beading of the costochondral junctions. All of 


the attachments of the d ea to the ribs 
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can easily be detected by slight deformity. The 
relative cardiac dullness is not increased. The 
cardiac apex is palpable 6 cm. to the left of 
the midline in the sth interspace 2 cm. within 
the mid-clavicular line. Sounds are of fair qual- 
ity and intensity. The first sound at the apex 
is slightly roughened. The pulmonic and aortic 
second sounds are equal. There is a slight sinus 
arrhythmia present. Blood pressure 135/80. 
The lungs are clear to percussion and ausculta- 
tion. The liver and spleen are not palpable. 
There are no abdominal masses felt. There is 
no tenderness over the long bones, but there ig 
slight tenderness over the spine. The only de- 
formity present is that of the ribs. The reflexes 
are normal. 

Roentgen examination. The first roentgen 
studies were carried out by Dr. Merrill C. Sos- 
man at the Peter Bent Brigham Hospital. The 
report is as follows: Examination of the skull 
presents a uniform, coarse mottling of all the 
bones, apparently with marked decalcification. 
There are several small, clear areas in the bone 
suggesting small cysts. There are no other lo- 
calized changes and no signs of pressure. The 
clinoids are atrophic, but the pituitary fossa is 
otherwise normal. There is an irregular cystic 
area around the left lower second bicuspid. 
There is definite clouding of the right antrum. 
Films of the chest show abnormal bone, defi- 
cient in calcium with indefinite changes in the 
epiphyses but no definite cysts. The lungs are 
essentially normal. The findings strongly sug- 
gest the osteoporosis associated with a hyper- 
parathyroidism. This could be confirmed by 
finding a high blood calcium. Further examina- 
tion, including films of the spine and pelvis and 
all the long bones, presents a remarkable: pic- 
ture of a diffuse uniform osteoporosis, finely 
mottled in appearance so that the bones look like 
a sieve. This 1s uniform throughout the bone 
with the exception of the ends of the diaphyses 
where there 1s condensation of the bone and loss 
of structure. In the vertebrae there is condensa- 
tion just under the vertebral plate so that the 
bodies present a rather hollow appearance. 
Many of the bones show areas of erosion just 
proximal to the condensed areas at the epiphys- 
eal lines with new bone formation suggesting 
periostitis. This is particularly well shown in 
the upper ends of the humeri. Some of the ep- 
iphyses are abnormal, particularly those in the 
lower ends of the radii. There are no definite 
cysts seen, There are no renal calculi visible. 


602 


The findings are most probably due to the oste- 
oporosis of hyperparathyroidism. 

The patient was referred to Dr. Joseph C. 
Aub at the Huntington Hospital for calcium 
studies. The blood calcium and phosphorus de- 
terminations were as follows: Calcium 19.4 mg. 
per 100 c.c. Phosphorus 4.0 mg. per 100 c.c 
Other laboratory studies as follows: Urine— 
clear; Sp. Gr. 1.005; neutral litmus reaction; 
no sugar; trace of albumin; moderate number 
of pus cells; a few granular casts. Blood: red 
blood cells, 3,610,000; white blood cells, 11,600; 
Hb. 65 per cent. Differential: polymorphone- 
“clears, 59 per cent; poly morphonuclears, young, 
§ per cent; eosinophils, 2 per cent; small lymph- 
ocytes, 23 per cent; large lymphocytes, 7 per 
cent; atypical lymphocytes, 1 per cent; mono- 
nuclears, 2 per cent; myelocytic neutrophils, 
1 per cent. Phenolphthalein renal test, total 
output 35 per cent. 

Films of the entire skeleton made by us con- 
firmed in all respects the findings reported by 
Dr. Sosman. 

Following these studies the patient was again 
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referred to the Peter Bent Brigham Hospital 
and on June 4, 1932, an adenoma of the left 
parathyroid was removed. Following the opera- 
tion the blood calcium fell to 9.0 mg. per 100 
c.c., and the phosphorus determination was 2.6 
mg. per 100 c.c. 

On July 18 the patient returned for observa- 
tion. He has gained § pounds since he left the 
hospital and feels much better. He is able to 
walk and exercise as he never did before. He is 
able to jump on his toes and walk on his heels 
without any pain. 

On September 8, the patient returned for 
further metabolic e There has been a sur- 
prising improvement since his discharge. He 
has gained over 20 Ib. in weight. The polyuria 
has ceased. There is no longer any pain or dis- 
comfort on walking. The operative scar in the 
neck is well healed. The physical examination 
is entirely negative. 

Material for this publication has been collected 
from the Massachusetts General Hospital, the Wor- 
cester Memorial Hospital, and the Huntington 
Memorial Hospital. 
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DISCUSSION 


Dr. P. F. Morse, Detroit, Mich. There are 
several points in Dr. Dresser’s systematic dis- 
sertation that I think might well be emphasized 
and repeated because they seem to be of such 
clinical importance. He spoke of the localized 
and generalized cysts, and said that he did not 
think there should be too sharp a line drawn be- 
tween those two conditions. That is a very im- 
portant statement. We have run across it many 
times, especially in industrial accident cases. 
A patient will come in with a fracture of a bone 
in the foot or the hand. The roentgenologist 
will find that it is a pathological fracture that 
has passed through a single cyst and, without 
further investigation, will assume that it is 
merely an accidental cyst and that it has no 
general constitutional importance. Very often 
further examination of that patient will prove 


that it is really a case of parathyroidism, and 
the industrial accident will not improve until 
the general condition of parathyroidism is 
taken care of. 

I was very much interested in his remarks 
about multiple mveloma of the bone, especially 
since we have come to our own conclusion that 
multiple myeloma of the bone merely repre- 
sents a malignant end stage of osteitis fibrosa 
cystica. In the diffused general types of oste- 
itis fibrosa cystica we have found that we can 
practically never make a positive diagnosis 
without biopsy. You can do all the things that 
you usually do, and still vou are in doubt until 
you have a biopsy. The biopsy will often reveal 
the multiple myeloma when you cannot posi- 
tively state it to be such upon purely roentgeno- 
logical or other grounds. 
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Our cases have been rather uniform in show- 
ing a high blood calcium and low blood phos- 
phorus, and most of all a lengthened chronaxie. 
Those are the three things that we regard as 
most important characteristics of parathyroid- 
ism, of course, outside of the roentgen findings. 
so that Dr. Dresser’s remarks bring special 
emphasis upon an implied close relation between 
osteitis fibrosa cystica and multiple myeloma, 
at least those of the so-called plasma-cell type. 

I was very much interested in his remarks 
regarding Albright’s work of a high phosphate 
diet in some of these conditions. We have had 
no experience with the high phosphate feeding 
in any of our cases, but we feel very definitely 
that the finding of a parathyroid neoplasm is 
distinctly not necessary. We went through that 
in goiter work, we went through it in endocrine 
surgery in general, and the same thing applies 
to parathyroid work. You can have hyperac- 
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tivity without obvious macroscopical or micro- 
scopical changes which can be definitely in- 
terpreted as a variation from normal, but those 
changes are sometimes remarkably small and 
often debatable, but the proof is in the clinical 
result. When these patients have not left their 
beds for two or three or four months, or have 
not been able to walk for a long time, and when 
they have been entirely incapacitated, and then 
after the removal of what might reasonably 
have been called grossly and also microscopi- 
cally a couple of normal parathyroid bodies, they 
return to their work, and throw away thei 
crutches, you have to be guided by clinical ex- 
perience. So [ do not think we should stick too 
closely to the dictum that there must bea para- 
thyroid tumor or an enlarged parathyroid. We 
apparently will have to accumulate a little 
more experience before we can be sure in this 
matter. 
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GIANT CELL BONE TUMOR* 


By CARLETON B. PEIRCE, M.S., M.D. 
Department of Roenigenology, University of Michigan 
ANN ARBOR, MICHIGAN 


HE characteristics by which giant cell 

bone tumor may be identified as a 
petiole ogic entity have been restricted little 
since Nélaton’s thesis ef 1860. There has 
been some tendency to separate those 
tumors occurring in the maxilla from those 
«of the extremities as a group. The nomen- 
clature has been modified by the general 
acknowledgment that “sarcoma” 1s a 
misnomer for this lesion. On the other hand, 
malignant change, or concurrent bone 
maligancy, has been observed. For that 
reason, and the tendency of the tissue to 
become less controlled in growth pattern 
after repeated disturbance, the term “‘be- 
nign,” in our opinion, is also inappropriate 
as misleading. 

Structurally, giant cell bone tumor ap- 
pears as an isolated, circumscribed, ex- 
pansile new growth in bone, near the end 
of the diaphyseal portion. The tumor is 
usually trabeculated. As much of the 
bony structure as contains sufficient cal- 
cium to be visible on the roentgenogram 
appears well organized, the areas between 
trabeculae representing the soft giant cell 
masses and their supporting fibroblastic and 
spindle cell stroma. The predominant his- 
tologic component is the bone tumor giant 
cell, of varying size, and containing mul- 
ciple; centrally grouped nuclei. These giant 
cells possibly arise from the endothelium 
of the abundant capillary blood supply 
in the spindle cell stroma. They bear a 
close resemblance to the osteoclasts, and 
may be found in the lacunae of the osteoid 
and osseous tissue of the trabeculae. The 
disposition of these masses of giant cells 
between the trabeculae has been indicated 
above. In some, hemorrhagic cystic areas 
lined by these giant cells le between 
trabeculae giving rise to the description as 
“bone aneurysm.” The bone cortex about 


the tumor may become actually paper thin, 
giving rise to the “‘egg-shell crepitus”? on 
palpation, or entirely lacking in calcium 
as visualized on the roentgenogram. There 
is rarely invasion of the surrounding soft 
tissue. This may occur after an injury suffi- 
cient to fracture the cortex, or rupture the 
periosteal capsule. In our series the grow- 
ing cartilage disc of the epiphysis was not 
invaded if the neoplasm appeared during 
the growing period. But after completion 
of growth and ossification of the disc, the 
bone of the epiphyseal end of the shaft is 
readily involved. 

We have previously discussed the several 
theories of origin of this tumor.’ The pre- 
ponderance of evidence favors a normal 
constituent of bone as a source for the pre- 
dominant cell. The proliferation with 
resultant development of such a tumor is 
probably a response to local trauma. This 
may be in the nature of a hemorrhagic 
osteitis, a bizarre organization of pre-callus, 
or a reversion of the proliferating bone cells 
toward fetal connective tissue. There is a 
local withdrawal of calcium, and retarda- 
tion of the normal osteoblastic reparative 
proliferation, but with some attempt to 
form capsular and trabecular bone about 
the growing giant cell masses. 

In our series there seems to be some rela- 
tion between size of giant cell, age of the 
process, and age of the patient. The 
younger the patient, and the shorter the 
interval since onset of known abnormality, 
the larger the giant cells. Also, the cell 
contour seems at times to suggest almost a 
syncytial character, as though the giant 
cell had grown by fusion, or mitosis without 
fission of cytoplasm. 

The cystic areas are most logically con- 
sidered as of hemorrhage into the tumor 
with subsequent liquefaction, rather than 


* Read in a Symposium on Malacie Diseases of Bone, Thirtv-third Annual Meeting American Roentgen Ray Society, De- 
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an essential cystic change of the bone. The 
remainder of the shaft of the affected bone 
shows no fibrotic degeneration. 

In further consideration of the source of 
the bone tumor giant cell and the method of 
production of the tumor mass, the cystic 
areas of osteitis fibrosa cystica resemble 
closely in architecture the cystic and 
aneurysmal areas found in giant cell bone 
tumor. In both lesions the balance between 
bone formation and bone destruction 1s dis- 
turbed. In osteitis fibrosa generalisata the 
reformation of bone after demineralization 
is largely on the foundation of what ap- 
pears to be a degenerative fibrous matrix. 
But there is apparently constitutional in- 
volvement, a true malacia. Giant cell bone 
tumor, on the other hand, is a local process 
of focal demineralization, and when bone is 
reformed in such an area does not show a 
fibrous matrix. 

Giant cell bone tumor does not show the 


constitutional signs and symptoms (no- 
tably hypotonia, hypercalcemia, hyper- 
calcuria, and deformity) of osteitis fibrosa 
cystica. It further exhibits a tendency to 
become locally malignant upon repeated 
insult. 

There have been reported recently 3 
cases of giant cell tumor of bone with con- 
current parathyroid adenoma. These how- 
ever were not isolated lesions. Fach of 
these 3 patients had either multiple cystic 
areas (Pfahler) or an osteitis fibrosa 
generalisata with one prominent tumorous 
area, and the serum calcium changes as- 
sociated with parathyroidism (Wilder, 
Barr et al). 

Roentgen therapy is almost specific in its 
ability to induce ossification of giant cell 
tumor. I have observed the areas of cystic 
degeneration and of malacic fracture in 
osteitis fibrosa cystica to repair readily 
under roentgen therapy with no treatment 
of a possible parathyroid abnormality. 
Pfahler’s case with multiple cystic bone 
tumors improved under roentgen therapy 
and removal of a parathyroid adenoma. 
Wilder’s patient demonstrated regression 
of a tumor of the maxilla after removal of a 
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parathyroid adenoma. There has been no 
report on Barr’s case since operation. 

It is perhaps possible that the parathy- 
roid gland is one of the sources of control— 
not directly upon calcium utilization in the 
body—-but upon the ‘“‘myeloplaxique’’ or 
osteoclastic components of bone. The 
secretion of a hyperplastic or adenomatous 
parathyroid may induce the extensive 
destruction of bone by excess stimulus of 
the “myeloplaques” with resultant hyper- 
calcemia and hypercalcuria. E 

The constitutional reaction in parathy- 
roidism 1s due possibly to the excess cal- 
cium mobilization which results from an 
overactivity of the osteolytic elements 
rather than the inability of the osteoblastic 
components to fix calcium. 

It is also possible that the parathyroid 
acts as a check valve on the pituitary and 
other glandular elements in the control of 
skeletal growth. A slight imbalance be- 
tween parathyroid and pituitary secretion 
might contribute to the giant cell tumor 
type of response to local bone injury. If 
this were the situation, the constitutional 
manifestations would probably be lacking 
because of the small discard of bone cal- 
cium from so localized a lesion. Further, the 
giant cell tumor under such circumstances 
would not respond adequately to roentgen 
therapy. 


| was asked to include leontiasis os- 
sium for this symposium. I have had no 
personal experience with this disturbance, 
and hence prefer to discuss it only by 
analogy. The local lesions of “‘leontiasis 
ossium’’ suggest somewhat the type of over- 
growth seen in the mandible in the acro- 
megalic, with a further proliferative oste- 
itis. This may be, as suggested above in the 
case of giant cell bone tumor, a manifes- 
tation of imbalance of pituitary-thyroid- 
parathyroid ratio in a localized or minimal 
form, but in the reverse direction. 

In conclusion, | do not feel that the evi- 
dence is sufficient at the present time to 
place giant cell tumor in the group of 
“primary parathyroid osteomalacias.” 
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DISCUSSION 


Dr. Max Barin, Detroit, Mich. Dr. Peirce is 
absolutely right that there are some giant cell 
tumors that do not belong to the parathyroid 
group. All we wanted to show up to now is that 
a good many of the giant cell tumors 
this origin. A monostotic cyst seems to be rare; 
if patients with seemingly solitary cysts are 
studied for calcium and phosphorus chemistry 
and a general survey of the skeleton is made 
one will be surprised how many of them show 
more symptoms of parathvroidism as foci of 
osteitis fibrosa cystica, hypercalcemia, and so 
on. At autopsy cases with monostotic processes 
have gross and microscopical changes all over 
the skeleton (Ask-Upmark and others). 

The important pathological suggestion to be 
considered is that there seems to be a whole 
class of tumors of neoplastic formations that 
have intimate connection with endocrine, para- 
thyroidal pathology and can frequently be ar- 
rested by removal of adenomatous or hyper- 
plastic parathyroids. 

Three amputations of limbs for such giant 
cell tumors have been described inthe literature: 
for instance, in Beck’s case a leg was amputated 
three vears before a parathyroid tumor was 
found, no doubt the cause of the giant cell 
tumor described, for which the amputation 
was done. We have already mentioned the piti- 
ful case of an English surgeon who amputated 
one leg on account of a decalcified mass around 
a femoral fracture being considered malignant 
and recognized the parathyroid origin of this 
affection only when the same process arose in 
the remaining leg. Here it was cured by removal 
of a parathyroid tumor. If a few such cases are 


are of 


recorded by courageous men many more have 
occurred without being given publicity. 

Likewise the giant cell tumors of the jaw 
have an etiological connection with a 
roidism. Barr and Bulger have published such 
a case, a slide of which is shown here, with giant 
cell tumors proved by biopsy permeating the 
mandible, that did not get better from curetting 
and so forth, but disappeared after parathy- 
roidectomy. 

Here is another slide showing practically 
total disappearance of the jaw. The total de- 
calcification came on gradually without any 
special reason. This film was sent to us for an 
opinion as to the possible parathyroidal origin 
of the affection; it certainly resembles the 
femur and the pelvic slides where all contour 
has disappeared, in the case of parathyroid 
adenoma (Hunter, Ballin, Morse, et al.) 

Again a slide of a woman who, fifteen years 
ago, went to Holland on account of a tumor 
of the maxilla; the jaw was resected for the 
diagnosis of sarcoma. She came back to us after 
a year with the loss of half of her maxilla 
but the process had extended to the other side 
of the maxilla. That was at least fourteen vears 
ago and she is still robust in spite of this “sar- 
coma.” Later on a general roentgen check-up 
showed osteitis fibrosa cystica of the skull and 
pelvis. Furthermore, her brother and one 
sister have the same roentgenological changes 
through their skeletons. Hereditary factors are 
mentioned several times in parathyroid liter- 
ature. 

A few more slides show how giant cell sarco- 
mas disappear immediately after parathyroidec- 
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tomy (Hunter, Ballin, Morse, Léri, and others). 

In conclusion it seems to be our duty in all 
giant cell tumors of the skeleton, also of the 
jaws, to exclude the possibility of parathyroid 
origin to avoid unnecessary operations on bones 
and curetting, not to speak again about resec- 
tion and amputations, if the removal of a para- 
thyroid tumor can establish cures as has now 
been shown so often. 

Dr. P. F. Morse, Detroit, Mich. The question 
of a monostotic and polyostotic process 1s al- 
ways an embarrassing one. We never know 
when to say a monostotic osteitis fibrosa is 
going to become a generalized type, and I think 
that we are going to have this same question 
regarding the giant cell tumor. There doesn’t 
seem to be very much opposition to admitting 
the multiple giant cell tumors into the para- 
thyroid group, but there is quite a prejudice 
against admitting the single giant cell tumors. 
We have had one recent experience which was 
very instructive, although we do not yet know 
how it is going to come out. 
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In 1925 Dr. Ballin did a biopsy on a single 
giant cell tumor in a man at about the age of 
thirty. We have the section. It is an ordinary, 
garden variety of giant cell tumor. In 1928 the 
tumor recurred, and we did another biopsy. It 
is still the ordinary, garden variety of giant 
cell tumor. There are no other lesions in the 
body. This year the tumor recurred again. It 
is a beautiful example of Dr. Dresser’s state- 
ment that they often become malignant after 
repeated traumatization, because this time it 
presents the picture of a polymorphous cell 
sarcoma of very malignant type and we have, 
grave doubts as to its prognosis. That man was 
parathyroidectomized, and he had about the 
most pathological parathyroid adenoma I have 
seen in months. I cannot tell you how that case 
is coming out. He may die of malignant sar- 
coma, but I can’t get away from a feeling that 
the association of that monostatic giant cell 
tumor, recurring twice, and finally becoming 
malignant, with a very pathological parathyroid 
gland was not a coincidence. 


NI ar z 
NOVEMBER, 1933 


ANKYLOSING SPONDYLITIS AND POLYARTHRITIS 


(BECHTEREW, STRUMPELL-MARIE, A! 
WALTER HALL, 


By Es. 





ID RELATED TYPES) 
MLD. 





A 


DETROIT, MICHIGAN 


N THE earlier part of the past century 

cases of ankylosing spondylarthritis 
were classified as arthritis deformans, a 
term suggested by Virchow, In 1893 von 
Bechterew, from observation of 500 cases 
of spinal rigidity, found some which seemed 
‘to him to present distinct characteristics 
and to be worthy of classification as a sepa- 
rate disease. He recognized a type of spinal 
arthritis in which there was progressive 
stiffening of the vertebral column begin- 
ning in the thoracic region and extending 
downward, associated with marked thorac- 
ic kyphosis. This was accompanied by 
signs and symptoms of nerve involvement, 
namely, paralysis and atrophy of the mus- 
cles of the back, especially the upper por- 
tions, diminished sensitivity of cutaneous 
nerves, changes in reflexes, and psychic 
phenomena. Other joints of the body were 
thought by Bechterew to be uninvolved. 

Bechterew’s spondylitis is so well known 
to roentgenologists that only a brief de- 
scription is necessary. In advanced cases 
there are shown roentgenologically a well- 
rounded dorsal kyphosis with anterior nar- 
rowing of the vertebral bodies which are 
fused at their anterior margins, marked 
atrophy of the intervertebral discs with 
much deposit of calcium in the cartilages, 
and ossification of the paraspinal ligaments. 
Due to the muscular atrophy which is pres- 
ent and believed by some to be primary 
to the changes in the vertebrae, Knaggs 
has called this type “spondylitis muscular- 
s.” Bechterew regarded trauma as the 
exciting cause of the disease with an under- 
lying hereditary predisposition as the main 
etiologic factor. He considered trauma as 
ineffective in producing the disease with- 
out the presence of sucha hereditary tend- 
ency. Marie recognizes these etiologic fac- 


tors in his term for the condition, 
hérédo-traumatique.”’ 

Strumpell in 1897 and Marie in 1898 
described a somewhat different form of 
ankylosing spondylitis in which the disease 
is first manifested in the lower spine and 
progresses dorsalward. In this type of mal- 
ady there is usually prostration, the patient 
being confined to bed, and generally in se- 
vere pain. Stiffness progresses rapidly and 
pathologic changes, though starting in the 
lower back, soon involve all the portions 
of the spine rather uniformly. 

Strumpell-Marie’s spine is also well 
known to all roentgenologists so it 1s neces- 
sary to review only the main roentgen find- 
ings. In marked cases, we find the sacroiliac 


“cyphose 


joints entirely obliterated by a firm, bony 


ankylosis. The vertebrae show no change 
in form, although there 1s generalized de- 
mineralization. The intervertebral discs are 
of normal width but take on an osseous 
character and the paraspinal ligaments are 
ossihed, forming a thin bony sheath for the 
entire column. The usual involvement of 
the hips and shoulders in the ankylosing 
process led Marie to designate the affection 
as ‘“‘spondylose rhizomelique.”” Marie be- 
leved the disease he described to be limit- 
ed to the joints of the spine and the roots 
of the limbs, the other joints of the body 
being uninvolved in the process. Knaggs 
classifies the Strumpell-Marie type of spon- 
dylitis as “spondylitis ossificans ligamen- 
tosa,” considering the ligamentous ossifi- 
cation to be the most important change in 
the involved tissues. Marie considered this 
form of ankylosing spondylitis not direct- 
ly infectious but probably of toxic origin 
and indicated the possibility of a nutrition- 
al basis for the disease. He admitted that 
Neisserian infection gave a picture at times 
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indistinguishable except for the history. 

Many writers question the validity of 
separating the Bechterew and Striimpell- 
Marie types of spondylitis from other forms 
of generalized arthritis which may or may 
not affect the spine. Tubby believes that 
arthritis deformans accounts for the great- 
er portion of rigid spines and probably all 
of those of the Bechterew type. Heinemann- 
Gruder presents a number of cases showing 
characteristics of both chief types of anky- 
losing spondylitis as well as of arthritis of 
the smaller joints of the extremities and 
believes they are not distinguishable symp- 
tomatically, pathologically, or from the 
standpoint of etiology. Oppel believes that 
spinal manifestations are mere incidents and 
that in a given disease manifested by arth- 
ritic changes the same physical and chem- 
ical factors are operative in the selection 
of the spine as the site of the involvement 
as of other parts of the body. Of these fac- 
tors trauma, occupational posture, strain, 
or pre-existing local infection may play a 
part. Steindler holds the view that to re- 
gard spondylarthritis as a systemic disease 
with spinal manifestations merely as the 
cardinal symptoms gives the best approach 
to relief of symptoms and arrest of the proc- 
ess. It is this point of view that we wish 
to emphasize and which we believe may 
give new impetus to the treatment of anky- 
losing spondylarthritis after several dec- 
ades of relatively little progress. 

As stated above, the chief etiologic fac- 
tors in the so-called Bechterew or hyper- 
trophic typeof spondylarthritisare supposed 
to be hereditary predisposition and trau- 
ma, and in the so-called Marie or atrophic 
type some toxic condition associated with 
chronic infection, with the possible added 
influence of trauma. To quote Heinemann- 
Griider, “Neither trauma nor infection but 
a latent readiness of the body to answer to 
irritation of many kinds by producing spi- 
nal ankylosis is the fundamental considera- 
tion in this problem.” 

The question is naturally suggested as to 
whether the type of cases under discussion 
can be logically considered to be of meta- 
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Kic. 1. Bechterew’s spondylitis. Calcium deposits in 
the ligaments and in the intervertebral discs in 
the mid-thoracic region. Slight wedging of the 
vertebral bodies which are demineralized except 
the margins adjacent to the cartilages. 


bolic or endocrine origin, and so related to 
parathyroid function that a therapeutic ap- 
proach can be made from this angle. It is 
quite evident from a study either of roent- 
genograms or of necropsy specimens that 
in ankylosing spondylitis we are dealing 
with a condition of calcium metastasis. 
Much calcium is absent from its normal 
place in the bones and is present in large 
amounts in the soft tissues surrounding 
them. That it is distributed in different 
locations and degree seems not to be vital 
to the question, but rather significant of 
the presence and influence of various me- 
chanical factors. 
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ic. 2. Bechterew type. Calcium metastasis to the 
ligaments, the discs being preserved and the ver- 
tebral bodies not deformed. Such a case responds 
favorably to alterations in calcium and phosphorus 
metabolism through the parathyroids. 


In the slowly progressive Bechterew 
type of spondylopathy the factors are oper- 
ative over long periods of time. Due to the 
fact that the patient 1s not incapacitated, 
stress, strain and mobility are continually 
active and influence the architecture as 
well as the chemical composition of the 
bones. The hypotonicity of the muscles of 
the back, which is one of the known mani- 
festations of hyperactivity of the parathy- 
roid glands, allows the spine to be bowed 
forward and at the same time lessens the 
mobility. Pressure is brought to bear on 
the intervertebral discs anteriorly, produc- 
ing atrophy of cartilage to the extent that 
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the bodies eventually contact and fuse with 
osteophyte formation. Whether it is a pro- 
tective measure or not it is difficult to say, 
but for some cause, calcium salts are re- 
moved from the vertebrae and deposited 
in adjacent spinal ligaments, causing fur- 
ther ankylosis. This is, no doubt, partially 
due to lessened ligamentous function. Even- 
tually the functionless cartilages also be- 
come the depository for mineral salts. Os- 
sification of the less expansile discs advanc- 
es from the periphery to the center, as 





Fic, 3. Strimpell-Marie type of spondylitis. Calcified 
ligaments, normal size of intervertebral discs and 
normal body contour. 
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would be expected both from the greater 
insult to the periphery anteriorly and from 
the greater lability of the nucleus pulposus. 
The vertebral bodies seem to show greater 
lime content anteriorly where there is os- 
teophyte formation, but careful observa- 
tion shows them considerably decreased in 
density elsewhere so that their total miner- 
al salt content is definitely lessened. In 
this condition, therefore, we find two prob- 
able effects of parathyroidism: the first in 
producing hypotonicity of the musculature, 
and the second in regulating calcium meta- 
stasis. In this connection it may be stated 
that most authors consider the dorsum ro- 
tundum of adolescence and that of senility 
to belong in the same group as the Bech- 
terew type of spondylitis. 

The Striimpell-Marie type, as Knaggs’ 
term “spondylitis ossificans ligamentosa’”’ 
indicates, has for its chief feature marked 
transposition of mineral salts from the ver- 
tebral bodies to the adjacent ligaments. 
This occurs so rapidly that mobility of the 
spine is greatly reduced early in the disease, 
consequently no deformity of the bodies oc- 
curs, neither is there pressure atrophy of 
the intervertebral cartilages and the disc 
spacing remains normal throughout. The 
anterior longitudinal ligament is first to 
ossify, this occurring very early in the ill- 
ness. Later the posterior common ligament, 
and ligamenta flava, the capsular ligaments 
of the articular processes, and finally the 
costovertebral ligaments become firmly 
ossified. At this stage the intervertebral 
discs, no longer functional, undergo calci- 
fication and ossification, the process pro- 
gressing from periphery to center. 

Here, then, is a most spectacular dis- 
turbance in calcium distribution. Most au- 
thorities have assumed that the calcium 
metastasis is purely a defense reaction, that 
it is Nature’s method of immobilization of 
painful joints in preserving them from de- 
struction. This explanation seems inade- 
quate in view of the relatively small effort 
Nature makes to immobilize the joints in 
many other localized destructive and pain- 
ful arthritides. A more plausible view 1s 
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Fic. 4. Spondylitis, chiefly atrophic. This patient 
showed a general polyarthritis of ankylosing type 
following scarlet fever. The absence of definite cal- 
cium metastasis would render this type somewhat 
unfavorable to therapeutic alteration of parathy- 
roid function. 


that the calcium metabolism is not under 
normal control, or 1s unduly stimulated so 
that if Nature is trying to protect the dis- 
eased areas she carries the process entire- 
ly too far. If, as seems proved in many 
cases, infection plays a major part in the 
etiology of spondylitis, 1t seems quite prob- 
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able that the toxins from the same infec- 
tious process act as parathyroid stimulants 
so that parathyroidism becomes the most 
Important, if not the primary, factor in 
producing the para-articular changes. It is 
also an interesting speculation as to wheth- 
er there may not be a hereditary or famil- 
ial tendency to parathyroid dysfunction 
to explain the quite generally accepted 
hereditary factor in spinal ankylosis of the 
Bechterew type. This is a problem worthy 
of careful study. 

Oppel and his associates have conducted 
investigations into the metabolism of pa- 
tients suffering from spinal as well as gene- 
ralized ankylosing arthritis. He reports that 
Belsgorodsky found all patients of his se- 
ries with ankylosing polyarthritis to have 
increased blood calcium, while Samarin 
found serum calcium increased in only 28 
of a series of 42 such cases, the remaining 
14 being normal. 

Barr believes that calcium metastasis is 
dependent not on hypercalcemia but rath- 
er on hyperphosphatemia, there being 
extensive deposit of calcium salts in soft 
tissues when the serum phosphate is ele- 
vated with only slight increase in serum 
calcium. Conversely, cases with marked 
hypercalcemia and low serum phosphate 
may show extensive demineralization of 
bone with no demonstrable deposit of cal- 
cium in the soft tissues. Nekrosoff found 
the inorganic phosphorus increased to 3.43 
mg. per 100 c.c. (the normal being 2.8 mg.), 
while the organic phosphorus was normal. 
Demidovskaya found the viscosity of the 
blood increased from 20 to 40 per cent. 
Samarin found lymphocytes increased to 
50 per cent of the total white count in the 
blood of 75 per cent of the series. Simon, 
Levy, Weissenbach, Le Riche and others, 
report blood calcium determinations quite 
variable, the calcium being often not only 
unincreased but even decreased. 

However varied the laboratory findings, 
the patients have benefited by changing 
the calcium metabolism. Some have re- 
sponded to surgery while others with almost 
identical symptoms have improved follow- 
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ing injections of parathormone. Simon be- 
lieves hypofunction of the thyroid may 
play an important part in the production 
of ankylosing arthritis while some inves- 
tigators give more credit to the pituitary 
gland. The whole question is yet in a state 
of uncertainty and shares in the complexity 
of endocrine problems in general. 

Oppel’s laboratory and clinical findings 
are sufficiently indicative of parathyroid 
dysfunction to have induced him to remove 
the parathyroid in many cases of ankylos- 
ing polyarthritis. His results have been 
highly encouraging. Of a series of 30 cases 
27 showed 1 to 3 mg. reduction in serum 
calcium after parathyroidectomy. The 
symptomatic results were even more strik- 
ing, the sensation of stiffness and pain being 
entirely relieved in one patient after twen- 
ty-six hours and in others almost as soon, 
Joints in which motion was almost impos- 
sible became freely movable. Patients with 
stiffened spinal columns increased in stat- 
ure several centimeters due to their abili- 
ty to assume a more erect position, 

Other surgeons have had results similar 
to those of Oppel. Ballin and Morse have 
reported several cases seemingly belonging 
to the Bechterew type of spondylitis in 
which parathvroidectomy produced marked 
relief of pain and stiffness. Simon has re- 
ported a number of cases of ankylosing 
polyarthritis with favorable results from 
operations in the region of the parathy- 
roids with or without removal of parathy- 
roid tissue and with no demonstrable mi- 
croscopic change in tissues which were re- 
moved, Whether or not the parathyroid, 
the thyroid, or the pituitary theory is ac- 
cepted as the correct explanation for the 
conditions under discussion, the remark- 
able clinical effects of surgical procedure in 
the region of the lower pole of the thyroid 
are indisputable. Of course one cannot hope 
to restore articulations to normal where 
there is complete ankylosis with formation 
of solid bone, but symptoms are definitely 
relieved and in early or moderately ad- 
vanced cases there is every reason to expect 
the arrest of the ankylosing process by 
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parathyroidectomy. Oppel’s successes have 
led him to advocate removal of parathy- 
roids previous to every arthroplasty for 
cure of ankylosis, logically assuming that 
recurrence of ankylosis is less likely when 
calcium metastasis is prevented. 

It should be borne in mind that while 
no assertion is made that parathyroidism 
is the chief or primary cause of the usual 
forms of polyarthritis, the generally accept- 
ed theories of infection and toxic condi- 
tions being the most plausible explanation 
on clinical grounds, parathyroidism is prob- 
ably responsible for the ankylosing fea- 
ture seen in so many cases. The theory that 
endocrine imbalance with resultant cal- 
cium metastasis is the main etiologic fac- 
tor in certain types of ankylosing spondyl- 
arthritis of obscure etiology is quite ten- 
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able and worthy of use as a working basis 
for clinical purposes. 

It is to be hoped that results of reported 
cases will stimulate those in charge of pa- 
tients with ankylosing arthritis, and espe- 
cially the early cases with muscular hypo- 
tonia, stiffness, and pain preceding the 
stage of joint ankylosis, to investigate them 
very thoroughly with the idea of parathy- 
roidism in mind. We believe that in many 
instances parathyroidectomy would bene- 
fit the chronic arthritic showing tendencies, 
toward ankylosis more than many of the 
routine measures now employed in their 
treatment. We would not minimize the im- 
portance of removal of foci of infection and 
general therapeutic procedures, but rather 
emphasize this new instrument which may 
be effectually used to prevent ankylosis. 
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DISCUSSION 


Dr. P. F. Morse, Detroit, Mich. Dr. Evans 
has suggested that it might be well to get a lit- 
tle better fixed in your minds this question of 
ankylosing spondylitis and polyarthritis. Dr. 
Hall went over the details and emphasized the 
proper points, but we still often find that the 
medical profession misinterprets Oppel’s point 
of view. In the first place, Oppel does not claim 
that the parathyroid has anything to do with 
the rheumatism. He does not claim that it has 
anything to do with the spondylitis, whether it 
be of the Str timpell-Marie or Bechterew type. 
All that Oppel claims is well illustrated by 
one of his experiments in which he took a nor- 
mal dog and put a ligature above and below the 
joint to produce chronic hyperemia in a normal 
dog and then administered parathormone over 

a long period of time. They were able to ankylose 
that normal joint. 

Oppel did claim that when any polyarticular 
rheumatism on an infectious or other basis is 
accompanied by a coincident parathyroidism 
and hypercalcemia, progressive ankylosis and 
joint pain result. Those of you who have read 
Oppel’s papers will appreciate the remarkable 
results he has obtained. Besides this phase we 
should keep in mind the purely rheumatic 
symptoms of parathyroidism itself. 

Some of the clinical details of Dr. Ballin’s 
cases are very striking. I wish he would say a 
few words about one of his recent cases which 
has not yet been operated upon. 

Dr. Max Battin, Detroit, Mich. Oppel re- 
ports his cases very carefully and claims only 
about 50 per cent good results from parathy- 
roidectomy in “ankylosing polyarthritis.” We 
have done 15 such operations for the arthritic 
type; we had good or fair results in only about 
10 cases. That, perhaps, indicates the most im- 
portant point, that one should pick out such 
cases very carefully. Our orthopedic friends 
and, in fact, every physician and patient with 
arthritis, are apt to try almost anything in this 
stubborn affection, but we must be very careful 
not to spoil this chapter of parathyroidism by 
indiscriminately applying parathyroidectomy 
for arthritis. 

Generally arthritis has nothing to do with 


parathyroidism, but at times parathyroidism 
goes under outstanding symptoms of arthritis 
and then we have to substantiate the diagnosis 
by bringing out other parathyroid symptoms. I 
do not believe that the difference in types of 
arthritis, be it the Striimpell-Marie or Bech- 
terew type, should be the distinctive feature. 
To call an arthritis parathvroidal we should 
have, besides arthritis, hypotonia of the mus- 
cles, some changes in he blood chemistry and 
phosphor us chemistry, even if not very pro- 
nounced, also a roentgenogram showing de- 
calcification, areas of osteitis fibrosa cystica 
and secondary calcium deposits. 

Oppel and his pupils have made experiments 
by injecting dyes into the blood stream and 
these were deposited around inflamed joints ex- 
actly in the spots where the metastatic calcium 
deposit takes place and where there was inflam- 
mation previously. He further states that an 
infectious arthritis generally heals without an- 
kvlosis. The latter occurs in only 5 to 10 per 
cent; and then hy percalcemia and secondary 
calcium deposits enter the picture to produce 
ankylosis. Ergo, more symptoms of parathy- 
roidism are needed to include an arthritic proc- 
ess in this group. 

Osteopoikilosis can perhaps be understood 
also as such metastatic calcium processes. | 
think Dr. Wilcox said osteopoikilosis had been 
reported about 15 times. Since then at Harper 
Hospital several such cases and in our own serv- 
ice § or 6 cases have been seen. It is therefore 
not so infrequent, but as it usually produces no 
symptoms it 1s not looked for generally. How- 
ever, more and more, here and there we are see- 
ing it in combination with parathyroid osseous 
changes and one French case has been reported 
where an actual parathyroid tumor was found. 

And here is a film of a real parathyroid tumor 
case of ours with giant cell sarcoma, etc. You 
can see the calcium coming back in spots iad 
parathyroidectomy. We have seen that now in. 
cases. In other words, in parathyroidism 
calcium comes back jatensively in spots re- 
sembling osteopoikilosis; but I do not say at 
this time there is any etiological relationship 
between parathvroidism and osteopoikilosis. 
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OSTEOPOIKILOSIS* 


By LESLIE F. WILCOX, M.D. 
Assistant Roentgenologist, Harper Hospital 
DETROIT, MICHIGAN 


STEOPOIKILOSIS is characterized 

by a disseminated condensation of 
the bones of the skeleton without clinical 
symptoms. All of the bones have been 
shown to be involved except the bones of 
the skull. The multiple areas of increased 
density vary in size from foci 2 millimeters 
in diameter to those having a width of 
several millimeters and a length of several 
centimeters. Thus they may be grossly 
spherical, oval or oblong in form. Curiously 
enough, they are always found in the 
spongiosa of the epiphysis and the met- 
aphysis of the bones. They are not found in 
the mid-portion of the diaphysis of the long 
bones. These foci of condensation in the 
cancellous bone are arranged so their long 
axis is parallel to the long axis of the shaft, 
except in such parts as the neck of the 
femur where they do not he strictly axially 
but follow the shaft structure of the 
column very distinctly. 

The condition has been observed in both 
males and females and as it occurs without 
symptoms, it is found by accident during a 
roentgen examination for some other con- 
dition. The blood calctum and phosphorus 
determinations have been normal in those 
cases in which it was studied. 

Albers-Schénberg' first reported a case 
in 1915 calling it a rare structural anomaly 
of the skeleton. Ledoux-Lebard, Chabaneix 
and Dessane® reported a case the next year 
and because of the spotted appearance of 
the bones they gave it the name “osteo- 
poecilia.”” In 1929 Newcomet™ of Philadel- 
phia reported the first case in the English 
literature. His case had been observed over 
a period of four years and during that time 
there had been no change in the character 
of the bone involvement. 

Three types of this condition have been 
described by several authors. These are, 


the spotted form which 1s the one most 
commonly seen, the striated form which is 
relatively rare and in which there are long 
narrow striations of dense bone and the 
mixed form which is a combination of the 
two. 

In a search of the literature we have been 
able to find 23 cases of osteopoikilosis which 
include 2 cases recently reported by me” 
and of which a brief résumé 1s given here. 


Case r H. C., white male, aged twenty-one, 
bookkeeper, was admitted to the Surgical Serv- 
ice of Harper Hospital, October 22, 1931, with 
a history of lower abdominal pain. During a 
previous roentgen examination elsewhere of the 
urinary tract, an unusual condition of the bones 
of the pelvis was observed and he was sent to 
the roentgen department for further study. The 
past history of this patient was entirely nega- 
tive. 

Laboratory examination in the Hospital re- 
vealed nothing of importance. There was no 
anemia or leucocytosis and the urinary findings 
were negative. The blood calcium was 10.5 mg. 
and the inorganic phosphates 2.§ mg. 

Roentgen Report. Examination of the patient's 
skull, dorsal and lumbar spine, pelvis and the 
extremities, including the hands and feet, re- 
veal a rather unusual distribution of calcium 
deposit or increased bone density in the ends 
of the bones, especially in the humeral heads, 
the glenoid process of the scapulae, head, neck 
and intertrochanteric regions of the femora, in 
the ilia, both ischial and pubic bones, sacrum 
and spinous processes of the lumbar vertebrae, 
the lower ends of the tibiae, the bones of the 
feet, the lower ends of the radii and the ulnae, 
all of the bones of the wrists and most of the 
phalanges, to a greater or less extent. The bones 
of the skull, the ribs and the mid-portions of the 
shafts of the long bones were alone uninvolved. 

Case u. M. C., white male, aged fifty-two, 
the father of Case 1, was examined. The past 
history in this case was also essentially nega- 
tive. 


* Read in a Symposium on Malacic Diseases of Bone, Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, 
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Roentgen Report. Examination was made of 
the pelvis, both hands, right knee and right 
foot. Multiple small areas of increased density 
were present in the bones of the wrists and 
hands, the ilia, sacrum, ischii and pubic bones, 
the femur, tibia, fibula and all the bones of 
the foot. 

A brother of Case 1, C. C., aged twenty-five, 
was examined and a normal structure of the 
bones of both wrists and hands, the pelvis, the 
right knee and the right foot were found. 

A sister of Case 1, V. C., aged twenty-eight, 
was also examined and here again there was no 
“evidence of the spotted structure in the long 
bones. 


The illustrations of these cases may be 
seen by reference to the earlier article.~ 

The etiology is unknown but it 1s evident 
that there are more or less uniform dis- 
turbances in the proliferation and ossifica- 
tion of bone-forming cartilage during the 
period of development. Voorhoeve,?? who 
reported 2 cases in 1924 and made an ex- 
tensive study of this condition, stated that 
he believed the anomaly to be hereditary 
and that it should be placed in the group 
of dyschondroplasias. 

To Schmorl'” we are indebted for the 
greatest amount of information on this 
condition. He had the opportunity to make 
a post-mortem study, both grossly and 
microscopically. In 1931 he reported a case 
of osteopoikilosis in a boy eighteen vears 
of age who had suffered from multiple 
osteomyelitis and had died from severe 
secondary anemia and amyloidosis. Au- 
topsy study was made and the report by 
schmorl is summarized as follows: 

Serial microscopic examination of the spotted 
areas revealed that the increased density was 
the result of numerous bone trabeculae of vari- 
ous thicknesses arranged rather regularly, the 
bone resembling the structure of the spongiosa 
and not the cortex. The individual trabeculae 
were slightly thicker than those of the normal 
bone in that particular region. Because of this 
and their close arrangement, they gave the im- 
pression of a compact bone. The merging into 
the surrounding structures was gradual, the 
trabeculae disappearing among those af the 
normal spongiosa. The thicker trabeculae con- 
sisted of lamellous bone arranged mostly paral- 
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lel, but in a few instances also concentrically 
around blood vessels, however without leading 
to the picture of typical osteoma. 

No deductions can be made from the above 
ene findings concerning the genesis of 
the disease. An endochondral origin can be 
eliminated on the basis that the foci show no 
connection with the endochondral zone of 
growth. The most plausible theory is that of a 
congenital anlage. 





We became interested in the hereditary 
nature of the etiology of osteopoikilosis. 
Awalischwilt’ reported that 6 brothers of 
his patient were examined and the condi- 
tion had not been found. Mascherpa? re- 
ported that the brother and sister of his 
case had been examined and each showed 
slight signs of the disease. In our cases the 
disease was present in father and son and 
the disturbances observed were so uniform 
that the hereditary character of the lesion 
at once became apparent. 

From the study of this condition we are 
led to conclude that it is a hereditary 
anomaly developing from a congenital 
cartilage anlage. We do not believe it can 
be truly classed as a malacic bone dis- 
turbance. To support this view we cite the 
following observations: 

The bone structural changes, while 
having a generalized skeletal distribution, 
are limited to certain specific areas in the 
bones, namely the cancellous or spongy 
bone of the epiphyses and the metaphyses, 
that part of the bone which ts developed by 
eae Core ossification. 

The roentgen picture of the bones is 
not that of generalized lessening of the 
ca ett content or halisteresis. 

The blood salts of calcium and phos- 
tone which comprise the major portion 
of the bone salts are unchanged in quantity 
in osteopotkilosis. 

4. The cases observed have not suffered 
any symptoms which could be definitely 
ascribed to the presence of the unusual 
og of condensation of the bones. 

5. Our cases showed a marked similarity 
of the disturbances in the skeletal system 
in the father and son, which we believe is 
evidence of a hereditary etiology. 
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DISCUSSION 


Dr. R.S. Bromer, Bryn Mawr, Pa. If osteo- 
poikilosis which is a condensing osteitis of bone 
is included in this category, then why are not 
other condensing osteites of bone, such as the 
sclerosing osteitis of Garré, the melorheostosis 
of Léri and others also included? I would like 
to ask this question of Dr. Morse. 

Dr. P. F. Morse, Detroit, Mich. In answer to 
an objection raised by Dr. Bromer to including 
osteopoikilosis in the category of “‘malacic 
bone disease,” I might explain how both osteo- 
poikilosis and marble bone disease got into this 
program. Dr. Evans and I discussed that point 
at the time the program was being made up. It 
was merely because some cases of osteopoikilo- 
sis came along and came to our attention, and 


were considered at the same time that the para- 
thyroid subject was being actively considered, 
and the same thing was true of marble bone 
disease. Certainly osteopoikilosis and marble 
bone disease are not in general bone malacias 
in any true sense as the rest of this group are. 
I think Dr. Bromer is right in objecting 
to putting osteopoikilosis in any formal dis- 
cussion of malacic diseases of the bone. I do not 
think it belongs there. Personally I have not 
seen anything that makes me think it is at all 
related to the parathyroid, but that does not 
make any difference because many of the mal- 
acic diseases of the bone are not related to the 
parathyroids. However, I think his remarks are 
pertinent and entirely correct. 
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MARBLE BONES* 


By A. HOWARD PIRIE 
Royal Victoria Hospital 
MONTREAL, QUEBEC 


ARBLE bone disease was first de- 
scribed by Albers-Schénberg in 1904. 
For ten years no other case was described. 
In 1914 von Schick described a case, and 





Fic. 1. Female, aged two and a half. This shows the 
dense line of lead poisoning which is indistinguish- 
able from marble bones in an early stage. (Cour- 
tesy of Dr. Childe, Children’s Memorial Hos- 


pital.) 


at isolated intervals other cases were de- 
scribed in the literature. At a meeting of 
this Society in 1923 Dr. William G. Alex- 
ander! reported a case. In 1929 I? collected 
26 reported cases and reported 5 new ones, 
and in 1930 Kudrjawtzewa reported 26 
cases from the literature. In a study of 
2,500 children Karshner established 4 cases. 
It is evident, therefore, that marble bones 
is a rare condition. 

Roentgen examination is necessary to es- 
tablish the diagnosis, though a definite 
train of clinical symptoms has been estab- 
lished. 

The changes in a fully developed case 
consist in the transformation of the spongy 
parts of the bones into solid compact tis- 
sue. The roentgenogram shows the bone 
white and structureless. The bones are 
brittle and break easily. The base of the 
skull is thickened, and the depth of the 
sella turcica is lessened. Where the spongy 
part of a bone is not sclerosed it exhibits 
osteoporosis with a wide meshwork of the 
trabeculae. 

There is usually a blood change due to 
absence of the medulla of the bones. There 
may be anemia and enlargement of spleen, 
liver and lymph glands. 

Cases have been reported from the age 
of three to forty-eight. The parents of 
children with marble bones may be free of 
the disease. A case is reported of a father 
and mother who were closely related, the 
man being uncle two degrees removed from 
the woman. They had children with marble 
bones. Each of these parents had been pre- 
viously married, and each had had healthy 
children, yet when they united the mother 

1 Alexander, W. G. Quoted by Pirie. 

? Pirie, A. H. The development of marble bones. Am. J. 
ROENTGENOL. & Rab. THERAPY, 1930, 24, 147-153. 


3 Krudrjawtzewa, N. Ueber Marmorknockenkrankheit. 
Arch. f. klin. Chir., 1930, 759, 658-687. 
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bore children who developed marble bones. 
Consanguinity plays an important part in 
the appearance of the disease. 

The bones change little in their shape, 
but there is a distinct tendency for the 
bones at the shoulder and knee to become 
club shaped, and for the surface of the bone 
there to grow fluted like a Corinthian pil- 
lar. 

The disease is usually first recognized 
because of a fracture, which is the trans- 
verse type seen in a pathological fracture. 





Fıs. 2. Male, aged ten and a half. This shows the 
dense line produced by treatment for nine months 
with bismuth as antiluetic treatment. (Courtesy 
of Dr. Childe.) 
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Kic. 3. Marble bones at an early stage. Note the be- 
ginning of the marble-like appearance in the same 
place as in lead and bismuth poisoning. 


It heals readily and callus forms freely. It 
is not so easy to recognize the early stages 
of the disease. 

No case of intrauterine marble bones has 
been described. At a meeting of this Society 
about nine years ago I showed a slide of a 
fetus in a mother who had well developed 
marble bones, but this child six years later 
showed only slight evidence of marble 
bones. The condition seems to develop at 
an age when thickening appears in the 
metaphyses from other causes. For instance 
in young children with rickets and scurvy 
a thickening appears at the metaphyses 
when curative treatment is going on. The 
same is seen when excess of phosphorus 1s 
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fed to a growing infant. We see it also in 
lead poisoning, bismuth poisoning and 
strontium poisoning. 

Some illustrations are included of lead 





Fic. 4. Early stage of marble bone disease showing 
the circling of the carpal bones by a ring of dense 
bone. 


poisoning (Fig. 1), and bismuth poisoning 
(Fig 2) supplied to me by Dr. Childe of the 
Children’s Memorial Hospital of Montreal 
so that these may be compared with the 
early cases of marble bones (Figs. 3 and 4). 

In the cases of poisoning by lead, phos- 


phorus, strontium and bismuth, the cause 
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must be withdrawn or the patient dies, but 
in the case of marble bones the patient 
does not die even though the cause is not 
withdrawn, and the sclerosis goes on till 
the whole bone is sclerosed. 

The appearance of the short bones 1s 
also characteristic in the advancing stage 
as they are circled by dense bone (Fig. 4). 
This is seen in the tarsal and carpal bones, 
in the vertebrae and in the iliac bones. One 
should be familiar with these appearances 
in order to look for typical marble bones 
elsewhere. When marble bones 1s suspected 
one should examine the ends of the bones 
which grow most rapidly, for it is there 
that the disease shows itself best, namely, 
at the upper end of the humerus, at the 
ends of the tibia and femur, and at the 
knee joint. 

Changes in the blood are frequent but 
inconstant in degree. The enlargement of 
the spleen, liver and lymph glands may be 
a compensating factor to supply the loss of 
the blood-forming function lost by the med- 
ullary cavity which becomes sclerosed. 

Osteoporosis is recognizable in the roent- 
genogram and microscopically as an ante- 
cedent to the osteosclerosis of marble bones. 

Chemical analysis of the bone shows 
little change. The calcium content is raised 
about 1 per cent and the phosphorus rather 
less, though the phosphorus content of the 
blood has been found raised in many cases. 
This may be an important influence in the 
production of marble bones, as experimen- 
tally a condition of marble bones has been 
produced in animals by overfeeding with 
phosphorus. 

Fractures which are common in marble 
bones are characteristic. They may be pain- 
less. They are transverse and not splin- 
tered, in fact, they break as if the bone had 
been changed into chalk rather than into 
marble, and the dense bone can be worked 
upon with a drill as if it were chalk. 
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KASHIN-BECK’S DISEASE* 


By A. HOWARD PIRIE 
Royal Victoria Hospital 


MONTREAL, 


ASHIN-BECK’S disease fortunately 

does not occur in North America, and 
we are therefore unfamiliar with it. In or- 
der to complete this symposium on Mala- 
cic Diseases of Bone it has been added, and 
a short description of the disease is here 
presented, taken mainly from the works of 
Kashin and Beck and as described by 
Schipatschoff! of Irkutsk, Siberia. 

A general idea of the disease may be ob- 
tained from photographs of persons suffer- 
ing from it. Figure 1 shows a boy with 
hands very deformed by the disease, illus- 
trating the bear’s paw deformity of the 
hands. The bones are shortened and the 
joints are swollen. Figure 2 shows two pa- 
tients with the disease fully developed. 
Note the deformities caused by shortening 
of the bones, changes in the joints and 
atrophy of muscles. Figure 3 shows two 
similar patients. Figure 4 shows the roent- 
gen appearance of the head of the femur, 
with a normal femur for comparison. The 
appearance is similar to an advanced case 
of osteoarthritis. The gross specimens of 
the humerus (Fig. 4) show the shortening 
and deformities at the ends of the bones. 
A normal humerus is shown for compari- 
son. 

The endemic area is Siberia to the north 
cf Manchuria, between the River Schilka 
to the north and the Argon to the south 
where nearly a million people exist. 

Kashin described a disease in 1850 in 
tie Transbaikal region of Siberia. He de- 
scribed it as a form of arthritis, and could 
oaly obtain cures by making the inhabi- 
tants of the affected area leave their homes 
and move to another part of the country. 

! Schipatschoff, W. G. Die Kaschin-Becksche Krankheit 


(Osteoarthritis endemica.) Deutsches Arch. f. klin. Med., 1931, 
172, 1337145. 
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M ch., Sept. 27-30, 1932. 
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As to the cause of the disease, Kashin 
said it developed in areas where syphilis, 
malaria or scurvy was present, which along 
with the raw climate, high position of the 
ground, bad ventilation in a valley shut in 


by high hills, and the condition of the . 


water which was greatly contaminated by 





Fic. 1. Kashin-Beck’s disease showing the bear's 
paw deformity (after Schipatschoff). 


manure, were the chief causes of the dis- 
ease. 

Little notice was taken of his writing 
until Beck? in 1906, following the teachings 
of Kashin, pointed out that the water was 
the root of the whole trouble. 

The clinical appearance of the disease is 
as follows: In the early stages it is not easy 
to diagnose. Pains in the joints, and tear- 
ing sensations in the muscles are the first 
symptoms; large and small joints are equal- 


? Bek, E. V. Arthritis deformans in the province beyond the 
Baikals. Russk. Vrach., 1906, 5, 74. 
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Fıc. 2. Kashin-Beck’s disease showing two patients 
with the disease fully developed (after Schipat- 
schoff). 


ly affected; the joints swell, hemorrhagic 
spots appear ın the skin, the temperature 
rises accompanied by a profuse perspira- 
tion; in fact, it appears like acute joint 
rheumatism. The acute stage passes and 
deformities appear, which are chiefly at the 
ends of the bone; the disease is symmetri- 
cal, but the right side may be more de- 
formed than the left. It is more frequent in 
men than in women. Children may be born 
with the disease. Atrophy of a muscle or 
group of muscles may occur. The extremi- 
ties are often shortened, reminding one of a 
bear’s paw. It is frequently associated with 
goiter. The gums are spongy, and bleeding 
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takes place easily. Teething is late and child- 
ren are rachitic. Rachitic rosaries are found 
and the development of the body is re- 
tarded. 

The importance of dirty water as a cause 
of the disease was pointed out by both 
Kashin and Beck, and to prove this point 
experiments were carried out on young 
growing dogs which had drunk water out 
of the River Unda, which was greatly con- 
taminated with manure. Arrest of growth 
followed and the dogs grew thin. Micro- 
scopic changes were found in bones, mus- 
cles, spleen, thymus, thyroid and other or- 
gans. The changes in the bone resemble 
arthritis, but there is marked rarefaction, 
and the cortex is thinned and the bones 
become shortened. There is a resemblance 
to rickets and scurvy; in fact, the disease 
appears to combine rickets, scurvy and 
polyneuritis, and Kashin in his original de- 
scription said that scurvy passed into rheu- 
matism. The changes already noted in hu- 
man bones are found in animals in the en- 
demic area, namely, cows, calves, sheep, 





Fic. 3. Kashin-Beck’s disease. Two front views of 
two patients with the disease (after Schipatschoff). 
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dogs, cats, hens and doves. Examination 
made of nine patients suffering from the 
disease showed greatest changes in the 
skeleton, and many histologic changes in 
the internal organs. 

The disease may be due to want of vita- 
mins, and to prove this theory chemical in- 
vestigations were carried out by Professor 
Balladins in the Ukrainian Biochemical In- 
stitute. The wheat of the harvest of 1926 
was analyzed, and increase was found in 
creatin, and a lack of mineral salts, and the 
vitamins were not sufficient for the proper 
growth of the animals. Bread taken from 
the endemic area produced changes in ant- 
mals similar to those seen in man. Histo- 
logical changes were also visible, and the 
bones changed as in Kashin-Beck’s disease. 
The grain does not ripen properly owing to 
the cold climate and the high elevation of 
the endemic area, so formation of vitamins 
is lacking, or poison may be present in the 
anripe grain. 

The one-sidedness of the nourishment of 
-he inhabitants plays a rôle; they must do 
without vegetables for five to six months, 
therefore water and food are considered the 
real factors in the progress of Kashin- 
Beck’s disease. 

The prognosis of Kashin-Beck’s disease 
13 unfavorable when the patient remains in 
the endemic area, and the disease disap- 
pears without treatment when the patients 
move out of the area. If they remain in the 
district they become chronic invalids. 
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It is fortunate that in North America, 
at least up to the present, we have not ex- 
perienced the discomforts which these peo- 
ple in Siberia have to encounter, and thus 
the disease 1s unknown here. One could 
imagine that a child suffering from scurvy 





Fic. 4. Kashin-Beck’s disease showing its resem- 
blance to osteoarthritis (after Schipatschoff). 


if kept alive and allowed to grow with a 
defective diet which would keep the disease 
progressing would develop such deformities 
as are seen in Kashin-Beck’s disease. The 
diet of patients with Kashin-Beck’s disease 
consisting of unripened grain, no vegeta- 
bles, and polluted water, is not one likely 
to be used in this country so it 1s not sur- 
prising if cases of this disease are not seen 
here. 
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RENAL RICKETS* 


By EDWARD C. VOGT, M.D. 


BOSTON, 


ENAL rickets is a term used to denote 
rachitic bone changes sometimes asso- 
ciated with chronic nephritis in children. 
It is not a primary entity, but a manifesta- 
tion of disturbed mineral metabolism re- 
sulting from kidney disease. 

This paper is concerned particularly with 
the question of its relation to rickets in gen- 
eral and with certain features of the bone 
lesions which are or may be of diagnostic 
significance. 

Rickets as ordinarily seen in infants and 
as produced in animals is a deficiency dis- 
ease, 1.e., certain vital factors essential to 
the anabolism of bone are lacking. 

McCollum and his coworkers’ proved the 
existence of a specific calcifying substance 
which is known as vitamin D. It is present 
in some foods, particularly abundant in 
cod-liver oil and can be produced by irradi- 
ation of certain fats including those nor- 
mally found in the skin.’ 

According to the work of Park, Guy and 
Powers,!” this vitamin acts as a regulator of 
calcium and phosphorus metabolism and 
permits the organism to operate with 
greatly increased economy with respect to 
these minerals. 

In rachitic infants, the inorganic phos- 
phorus of the blood is usually considerably 
reduced. The calcium may be normal or 
only slightly diminished.’ In some cases, 
however, the calcium is low and the phos- 
phorus elevated." 

Shipley, Park, McCollum and Sim- 
monds” showed experimentally that, in the 
absence of vitamin D, rickets could be pro- 
duced either by diminishing the phosphorus 
in the diet and supplying an optimum or 
excess of calcium or by reducing the cal- 
cium and maintaining the phosphorus at or 
near optimal concentration. 

These same investigators® brought out 
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evidence to show that the ratio between 
calcium and phosphorus in the diet is of 
infinitely greater importance in insuring 
normal calcification than the absolute 
amounts of these salts. This point was re- 
cently emphasized by Bethke, Kick and 
Wilder.! The most favorable Ca:P ratio for 
growth and bone formation is between 2.00 
and 1.00. The vitamin D requirements at 
these proportions is at a minimum. 

Summarizing the results of some of their 
previous experiments, Kramer and How- 
land® state that the concentration of cal- 
cium and inorganic phosphorus in the 
serum is determined by at least four fac- 
tors, namely, the calcium content of the 
diet, its total phosphorus, the ratio of these 
components in the diet, and the amount of 
vitamin D preformed or produced by irra- 
diation. Without the balancing effect of 
vitamin D, the calcium and phosphorus in 
the serum varies directly with concentra- 
tion of the same elements in the diet. 
Furthermore, there seemed to be an an- 
tagonism between calcium and inorganic 
phosphorus. A high concentration of one 
element depressed the other component in 
the serum. 

Binger? had previously shown that the 
Intravenous injection of phosphate solu- 
tions caused a drop in the serum calcium 
from normal of 10 mg. per 100 c.c. to ap- 
proximately 6 mg. 

The foregoing data as part of an exten- 
sive literature on the subject are quoted to 
show that the primary factor responsible 
for the bone changes of rickets is an im- 
balance or deficiency of calcium and phos- 
phorus in the blood. The pathognomonic 
histological lesion is due to defective min- 
eralization of growing bone. 

It therefore seems reasonable to expect 
that any factor or factors that are capable 


* From the Department of Pediatrics of the Harvard Medical School and the Roentgenological Department of the Infant’s and 
Children’s Hospital, Boston, Mass. Read in a Symposium on Malacic Diseases of Bone, Thirty-third Annual Meeting, American Roent- 


gen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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of sufficiently disturbing the levels of cal- 
cium and phosphorus in the blood can cause 
rickets to develop in growing bone. 
Vitamin D is the regulator and economiz- 
er of these elements, but to say that its 
presence in sufficient or even excess amounts 
can always insure normal calcification would 
be contrary to experience. In other words, 
under some circumstances, calcium and 
phosphorus metabolism may be so dis- 
turbed that vitamin D cannot rectify it. 
Kidney disease is recognized as one of the 
factors that serve to alter the levels of the 
Inorganic constituents of the blood. Peters 
and Van Slyke” state that in cases of ne- 





Fis. 1. Case 1. Note the broad mottled zones at the 
bower ends of the femora, due to defective calcifi- 
cation and inclusion of cartilage islands. Infrac- 
tions have occurred through this poorly formed 
bone. Compare with Figure 2. 


Renal Rickets 





Fic. 2. Case 1. Low power photomicrograph from 
section through lower end of the right femur. A, 
A, A, large islands of uncalcified cartilage. Osteoid 
is relatively slight in amount. B, B, irregular zone 
of provisional calcification. There is an excess of 
fibrous tissue between the trabeculae. 


phritis which present gross retention of 
nitrogenous waste products in the blood, 
the inorganic phosphorus of the serum is 
abnormally high, and whenever the inor- 
ganic phosphorus is consistently above nor- 
mal limits, calcium is proportionately re- 
duced. 

Therefore, in certain types of nephritis 
conditions are present which are favorable 
for the development of rickets. 

Quite recently Mitchell’ thoroughly re- 
viewed the subject of chronic nephritis in 
children. He states that small stature and 
stunted growth almost invariably accom- 
pany chronic kidney disease in early life. 
This stunting is sometimes referred to as 
renal dwarfism. Abnormal bone changes 
were recognized in only about 40 per cent 
of the cases which he collected. 

From the standpoint of function, the 
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Kic. 3. Case 1. Roentgenogram of ribs, post mortem, 
showing irregular mottling of anterior ends and 


defective subperiosteal calcification along the 


lateral margins. 


important feature is an advanced renal 
insufficiency; these children usually die in 
uremia, seldom reaching adult life." 

When examined post mortem, the com- 
mon kidney finding is chronic interstitial 
nephritis or nephrosclerosis, but other con- 
ditions are also encountered, such as poly- 
cystic kidneys, pyelonephritis and defec- 
tive kidney development. Calcul1 are also 
reported. 

Detailed histological studies of the bones 
have been made in relatively few cases. 
That the changes may differ ın some re- 
spects from those usually seen in rachitic 
infants is to be expected. Growth is re- 
tarded, so osteoid 1s less abundant and may 
be only slight in amount. By the time these 
patients die the condition has usually been 
present for a long time and the changes in 
the bones are chronic. There may have been 
alternate periods of healing or partial heal- 
ing and relapse. Irregular islands of incom- 
pletely calcified cartilage become included 
in the poorly formed new bone while con- 
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siderable fibrous tissue fills the interstices. 
This causes weakening where as the result 
of muscular activity and weight-bearing 
infractions are apt to occur. 

The roentgenological changes correspond 
in a gross way with the microscopic picture. 
Findings vary a great deal in the different 
cases and sometimes in the same case at 
ditferent times. Skeletal development 1s al- 
ways retarded and growth disturbances are 
often manifested by the presence of trans- 
verse striae near the ends of the long bones. 
In some cases there 1s a zone of osteoid at 
the growing ends which is in no way dif- 
ferent from that seen in ordinary rickets. 
Usually, however, there is something atypi- 
cal about the picture. The lesions may be 
asymmetrical or different bones unequally 
involved.!! When the process has existed 
for a long time, there 1s a deep mottled zone 
at the ends of the long bones consisting of 
osteoid, islands of cartilage, fibrous tissue 
and partially calcified matrix. Distortion, 
infractions and bizarre deformities result. 

Teall has called attentiggy'to superficial 
defects that sometimes occur along the 
shafts of the long bones, which he describes 





Hig. 4. Case 1. Skull plate, post mortem, showing 
fine granular mottling and generalized osteoporo- 
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as an eaten away appearance, and considers 
a most important feature from a diagnostic 
standpoint. These as indicated by micro- 
scopic study and as judged by the roent- 
genological appearance are due to defec- 
tive calcification of subperiosteal growth. 
This is comparable to the defective sub- 
periosteal calcification commonly seen in 
ordinary rickets, and also sometimes seen 
along the diaphyseal margins of young pa- 
tients with hyperparathyroidism. 

Parsons! and Teall! have also described 
what they call a woolly appearance of the 
skull with marked thickening of the vault 
in advanced cases. Our cases have all shown 
generalized osteoporosis and finely granu- 
lar cranial bones. The difference 1s probably 
a matter of degree or severity. Microscopi- 
cally, there is a considerable amount of fi- 
brous tissue dispersed between the bony 
trabeculae. 


CASE REPORTS 


Case 1. L. R., white female, aged two and a 
half. She neither walked nor talked, and 
weighed 13} pounds. Urine showed a trace of al- 
bumin and many pus cells. Blood N. P. N. 150 
mg. per cent. Phenolsulphonphthalein elimina- 
tion practically nil in two hours. Serum calcium 
6.2 mg. per 100 c.c. and inorganic phosphorus 
5.3 mg. Plasma phosphatase 9 units (normal 3). 

Roentgenograms showed changes of chronic 
rickets which did not improve with 3 drams of 





Fic. 5. Case 11. The zones of osteoid at the ends of 
the diaphyses are identical in appearance with 
ordinary rickets. 
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Fic. 6. Case v. Defective subperiosteal calcification 
at the upper ends of the tibiae medially, eaten 
away appearance. The metaphyses are smooth 
and dense. 


cod-liver oil daily and she died after two months 
in the hospital. 

Necropsy* revealed extensive bronchopneu- 
monia. Kidneys were small, contracted and 
fibrotic with widespread chronic inflammatory 
cell infiltration in interstitial tissue. The para- 
thyroids were hyperplastic but no adenoma 
present. Adrenals contained numerous micro- 
scopic intracortical adenomata. 

Case 11. A. S., white girl, aged nine, admitted 
on account of puffiness of face, headaches and 
convulsions. Symptoms dated back an indef- 
nite period, probably to birth. She was anemic, 
undersized and mentally retarded. Urine 
showed a trace of albumin and many pus cells. 


* Pathological report by Dr. Sidney Farber. 
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Phenolsulphonphthalein elimination almost nil. 
Blood N. P. N. 188 mg. per cent. Serum calcium 
7.6 mg. per cent and inorganic phosphorus 
5.6 mg. per cent. Roentgenograms showed a 
broad zone of osteoid at the ends of all the long 
bones, characteristic of rickets. 

Case ut. S. K., white girl, aged nine and a 
half, pale, weak and physically retarded. Was 
known to have albumin and pus in the urine 
for several years. Blood N. P. N. 200 mg. per 
cent. Died in uremia. No necropsy (see Fig. 5). 

Case 1v. S. B.,white female, admitted first at 
eighteen months of age with fever, vomiting 
and pyuria. Pylograms showed a large hydro- 
nephrotic right kidney. The left, as proved by 
operation, was congenitally absent. Blood N. 
P. N. was 46 mg. per cent and phenolsulphon- 
phthalein elimination less than 10 per cent in 
two hours. She first began to walk at 2} years 
when it was noticed that her ankles turned in 
and she had knock-knees. Roentgenograms 
showed a broad zone of osteoid and mottled 
new bone at the lower ends of the tibiae and 
fibulae through which there were incomplete 
fractures. The epiphyses turned outward. There 
was also moderate mottling of the metaphyseal 





Fic. 7. Hyperparathyroidism in a boy aged fifteen. 
Roentgenogram (A) was made when the serum cal- 
cium was 19.4 mg. per 100 c.c. and inorganic 
phosphorus 4.0 mg. Note the rachitic zone of os- 
teoid at the metaphyses and the generalized osteo- 
porosis. Roentgenogram (B) was made four months 
after the surgical removal of a large parathyroid 
adenoma (3X4 cm.) and the serum calcium and 
inorganic phosphorus had returned to normal 
levels. The bones are now well ossified. (This case 
is presented through the courtesy of Dr. M. C. 
Sosman of the Peter Bent Brigham Hospital.) 
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margins of the radii and ulnae. She had been 
getting cod-liver oil (amount not stated) but in 
the hospital with 3 drams daily and direct sun- 
light, the lesions definitely improved. 

Case v. R. S., white female, aged seven. 
Chief complaint was failure to grow and de- 
velop. Urine showed a trace of albumin. Blood 
N. P. N. 133 mg. per cent and renal function too 
low to be estimated. Serum calcium 10.1 mg. 
per 100 c.c. and inorganic phosphorus 6.9 mg. 
Note: This child did not have the typical zone 
of osteoid at the ends of the long bones, but she 
did have defective subperiosteal bone growth 
(Fig. 6). 

DISCUSSION 


For the diagnosis of renal rickets, two 
conditions have to be established, namely, 
rachitic bone lesions and chronic nephritis. 
The patient may first come to the attention 
of the physician on account of the skeletal 
deformities. More often, however, the chief 
symptoms point to renal damage. 

Roentgenograms are of the greatest value 
in determining the nature of the bone 
changes in the living, but one is seldom 
warranted in making an etiological diagno- 
sis from the films alone. If the bone lesions 
are atypical or if the patient is beyond the 
age when rickets usually occurs, suspicion 
should be directed towards the kidneys 
as a possible cause. Changes of rickets are 
sometimes found in the roentgenograms of 
children known to have chronic nephritis 
although they may not have been clinically 
recognized. Since the roentgen ray has come 
into general use as a diagnostic aid, cases 
are being reported more frequently. 

Rickets resulting from kidney disease 
usually does not respond to the administra- 
tion of vitamin D, but from some reported 
cases** and from our own experience, it 
is probable that this substance may some- 
times increase calcification. The kidney 
disease causes an imbalance of calcium and 
phosphorus in the blood. Vitamin D 1s a 
regulator of calcium and phosphorus metab- 
olism. If the imbalance is not too great, 
vitamin D may correct it sufficiently to 
improve or even cure the rickets tempora- 
rily. 
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Further evidence that a severe imbalance 
cf calcium and phosphorus of the blood 
even in the presence of vitamin D is seen 
in cases of hyperparathyroidism. Parathy- 
roid disease occurs more often in the age 
period after growth has ceased, and then 
asteitis fibrosis osteoplastica (von Reck- 
linghausen’s disease) is the common mani- 
festation in bone. However, if the bone is 
-ctively growing, rachitic changes may de- 
velop (parathyroid rickets). 

Therefore, from the roentgenological 
standpoint, we have at least three condi- 
tions to consider in the differential diagno- 
sis, namely, rickets the deficiency disease,* 
renal rickets and parathyroid rickets. 


* Coeliac rickets as described by Parsons" would be included 
kere under rickets the deficiency disease. 


Renal Rickets 
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As evidence of renal disease, there 1s usu- 
ally albumin in the urine and there may be 
pus. Functional tests show an advanced 
renal insufficiency and retention of nitrog- 
enous waste products. 

The inorganic phosphorus of the serum 
is increased. The calcium may be normal, 
but is often reduced. The ratio between 
these elements in the serum 1s always un- 
balanced. 

In uncomplicated hyperparathyroidism, 
the serum calcium is much increased, and 
the inorganic phosphorus usually low. 

The plasma phosphatase is high in all 
tvpes of rickets. 

The ultimate diagnosis depends on the 
correlation of all available data, including 
history, clinical, roen tgenological and labo- 
ratory findings. 
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DISCUSSION 


Dr. P. F. Morse, Detroit, Mich. These cases 
of renal rickets are of extraordinary interest 
relative to the parathyroid question. A recent 
case on which Í did a post mortem was a boy 
with a typical clinical history of hypertensive 
nephritis. At the post mortem the combined 
weight of the two kidneys was 6¢ grams. He 
was seventeen vears of age. One kidney weighed 
25 grams and the other 40. The skeleton every- 
where could be excised freely with the knife 
without the aid of a saw. We cut his calvarium 
off with a large knife. We excised certain of the 
vertebral bodies. We cut out a big piece of the 
femur and of the arch of the pubes all freely 
with the knife without any grating or signs of 
lime salts left. That boy had the largest para- 
thyroid we have ever seen, and incidentally ex- 
treme basophilia of the hypophysis. We regard 
both of those changes as compensatory. 

Dr. Vogt has shown you what I believe to be 
absolutely the underlying feature of renal rick- 


ets, and that is a high blood phosphate. Al- 
bright and Howe and their coworkers have 
shown that a high blood phosphate experiment- 
ally introduced into young animals always pro- 
duces compensatory hypertrophy of the para- 
thyroid. The change here is probably hyper- 
phosphatemia, and it usually leads to para- 
thyroid stimulation, and then to the secondary 
effect. It 1s merely an interesting pathological 
entity. 

Therapeutically considered, there is not much 
to be hoped for because by the time any of us 
see these cases the kidney changes have gone on 
to an extent which makes it impossible to con- 
sider any form of treatment whatever. 

I think of the high blood phosphate as be- 
ing the background for all the other things, 
and the parathyroid changes, and the hypo- 
physeal changes, and the bone changes as 
resulting eventually from that high blood phos- 
phorus. 
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Ot imperfecta has been 
defined by Knaggs as the disease which 
is characterized by a congenital defect in 
the evolution of the osteoblast, and which 
s recognized clinically by defective ossifi- 
cation of the cranium and multiplicity of 
“ractures resulting from trivial causes. 
Various synonyms have been employed in 
the terminology of this disease, such as 
fragilitas ossium, idiopathic osteopsathyro- 
sis, osteogenesis imperfecta, periosteal apla- 
cia, maladie de Lobstein, and so forth. Vari- 
ous classifications of types and forms have 
been suggested. Prussak and Mlesz state 
that the late variety of the disease was 
known before Lobstein (1833) described it 
zs the latter cited several other authors, 
but credit is due him for giving it a definite 
place in medical literature and for present- 
ing the first anatomical description of the 
condition. He regarded the fragility of the 
bones as a symptom of other conditions, 
sispecting carcinoma, rickets, scurvy and 
gout as possible underlying causes. 


PATHOGENESIS 


Practically all authors are agreed that 
the main and essential histological finding 
ig a deficiency of osteoblasts, resulting in 
deficient ossification of bone, this being 
productive of numerous and repeated frac- 
tures. On chemical analysis there is no lack 
of the inorganic constituents of bone, and 
fragility cannot therefore be dependent 
upon this factor. The cause of the fragility 
must be sought elsewhere. 

Since this paper forms a part of a sym- 
posium on the osteomalacic diseases of 
bene, calcium and phosphorus metabolism 
is naturally first thought of in connection 
with the pathogenesis of the condition. 
Wyatt and McEachern (1932) have lately 


reported a case in which there was marked 
congenital bone dysplasia and unusual vas- 
cularity of the parathyroid glands with a 
relatively small amount of parenchymal 
tissue, and they suggest the possibility 
that osteogenesis imperfecta may some- 
times be based in part on a congenital para- 
thyroid disturbance. This is apparently the 
sole reference in the literature to an actual 
pathological finding in the parathyroids in 
such a case.” 

Bookman (1914) reported a slight de- 
crease in the calcium retention as compared 
with the normal in a study of a patient, 
aged ten weeks, but a positive calcium bal- 
ance was still maintained. Wagoner (1924) 


case, no complete study of the calcium 
balance could be made. The content of cal- 
cium and phosphorus in the bone ash and 
the ratio between them were normal. The 
definite increase in the amount of sodium 
in the ash suggested to them a relative de- 
crease in the amount of calcium phosphate 
per unit of bone. On the presumption that 


imperfecta no abnormality in the serum calcium, plasma phos- 


of the parathyroids. The seven month foetus described by Bauer 
had four enlarged parathyroids, the largest, the size of the adult 
gland, (3 mm. diameter). Histologically, these showed hyper- 
plasia. He relates that Dietrich described another case. In the 
present state of our knowledge such observations are without 
explanation.” 


* Read in a Symposium on Malacic Diseases of Bone, Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, 


Mich., Sept. 27-30, 1932. 
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the bones never had their normal content of 
calcium salts, they suggest that possibly 
this factor could explain calcium and phos- 
phorus levels in the blood which differ from 
those usually found in the parathyroid dis- 
turbance of later life. 





Kic. 1. Osteogenesis imperfecta congenita. Typical 
“gnarled” appearance of the bones of the extremi- 
ties. Deformities due probably to intrauterine 
fractures. 


Before the publication of Wyatt and 
McEachern’s case, the deficiency of osteo- 
blasts was emphasized as a causative factor 
by most workers. Knaggs summarized the 
histological changes as follows: (1) the 
stages of cartilaginous ossification are nor- 
mal up to the formation of the primary 
areolae; (2) the periosteal and medullary 
ossification is quite abnormal in character, 
deficient in quantity and inferior in quality: 
(3) osteoblast edging to the trabeculae is 
either absent altogether or only partially 
present. In the long bones, he drew atten- 
tion to three important variations from 
normal: (1) in the formation of bone from 
the cartilaginous epiphysis the first depar- 
ture from the normal process of ossification 
is the formation of trabeculae by the calci- 
fication of the cartilage and their extension 
by metaplasia of the adjoining connective 
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tissue of the marrow; (2) intimately asso- 
ciated with this, and without doubt the 
cause of it, is the complete absence of rows 
of osteoblasts; (3) in the formation of bone 
under the periosteum is found the factor 
of the production by the periosteum of car- 
tilage cells instead of osteoblasts. 

Fairbank (1930) questions these causa- 
tive factors, inasmuch as osteoblasts are 
found in the callus formed about the path- 
ological fractures. He thinks the large car- 
tilage cells formed by the periosteum in- 
stead of osteoblasts are no more than an 
occasional change, found here and there: 
nor does he regard it as strange for these 
cells to be present in large quantities since 
the periosteum itself is derived from the 
perichondrium, and cartilage cells are pre- 
sumably derived from the periosteal cells 
found in callus of all ages. 

The apparent lack of osteoblast forma- 
tion has led to the theory of a congenital 
malformation of the bone-forming system, 
the disturbance occurring as a fault in 
mesoblastic differentiation inasmuch as 
osteoblasts, themselves connective tissue 
cells, are derived from the primary meso- 
derm. Knaggs so regards it and Weber 
(1930), more recently, has claimed that the 
formation of lamellar bone does not occur. 
The arrest of growth is a primary condition 
and the highest stage of bone development 
is entirely lacking. The origin of this growth 
disturbance is traceable far back into the 
intrauterine period. It differs from osteitis 
fibrosa cystica in that the latter involves a 
formerly normal skeleton and is thus a 
secondary dystrophy, whereas osteogenesis 
imperfecta is a congenital primary gen- 
eralized arrested malformation of the bone- 
building system. 

Endocrine disturbance, other than the 
parathyroids, has been suggested as a pos- 
sible cause. Against this theory, however, 
is the fact that no pathological changes 
have been found in the thyroids and in 
other endocrine glands at autopsy. As 
Foote (1927) has pointed out, the hereditary 
nature of the disease is an argument against 
the endocrine theory since such failure 
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would have to be functional in the absence 
of actual reported pathological changes in 
the endocrine glands at autopsy. Func- 
tional disability of organs does not seem 
to be an inheritable trait. Gorter found that 
rapid improvement of symptoms followed 
treatment with thymus in two cases, using 
in one, fresh pig thymus and in the other 
compressed thymus gland. Ryan (1932) 
reported two cases, the patients having 
ceased to have fractures while thymus 
extract was administered. No metabolic 
studies were made, however, during the 
course of treatment. Fairbank has offered 
the suggestion that further work with 
phosphatase may throw some light on the 
pathogenesis of the condition. 





Fis. 2. Male, aged five months. Numerous fractures 
>f the long bones and ribs. Negative blood Wasser- 
mann. Apparently osteogenesis imperfecta, al- 
though the dense bands at the diaphyseal extremi- 
ties resemble somewhat marble bones or Albers- 
Schönberg’s disease, which is included by Fair- 
tank under the general heading of osteogenesis im- 
perfecta. 
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Fic. 3. Skull of same patient as Figure 2. Irregular 
ossification along the suture lines producing a 
mosaic appearance as described by Knaggs. 


CLASSIFICATION 


The disease appears at various periods 
of life, with varying degrees of severity and 
with varied clinical manifestations. Thus, 
clinical and pathological classifications also 
vary. Knaggs describes the fetal, the infan- 
tile, the childhood and adolescent varieties 
and finally the type found in later middle 
life. From a pathological standpoint, Fair- 
bank classifies the disease into the thick 
bone type; the slender, fragile bone type; 
the marble bone type (Albers-Schonberg’s 
disease) and the honey-comb type. 

Key mentions three idiopathic types of 
bone fragility: (1) osteopsathyrosis de- 
scribed by Lobstein in 1833 as å clinical en- 
tity; (2) osteogenesis imperfecta described 
by Vrolik in 1849 as a separate condition; 
(3) the syndrome of brittle bones and blue 
sclerae described by Spurway in 1894. The 
accompanying symptom of blue sclerae will 
be more fully discussed later. Key uses this 
symptom as a basis for his classification 
inasmuch as he regards it as evidence of 
congenital hypoplasia of the mesenchyme. 
He divides the condition into the following 
types: 





Fic. 4. Osteogenesis imperfecta tarda. Male, first 
fracture at two and one-half years of age. Has been 
under observation five years. Marked rarefaction 
and atrophy of the bones of the extremities. Blue 
sclerae. Mother also has blue sclerae with tend- 
ency to fracture on slight provocation. Normal 
serum calcium and phosphorus. Has been ad- 
mitted to hospital four times for fractures of vari- 
ous bones. 


Hereditary form, hereditary hypo- 
plasia of the mesenchyme. 

Non-hereditary forms: (a) osteogene- 
sis imperfecta; (4) osteopsathyrosis with 
white sclerae; (c) osteopsathyrosis with 
blue sclerae. 

3. Probably not hereditary, osteosclero- 
sis fragilitas generalisata or marble bones. 

Osteogenesis imperfecta of the congent- 
tal type is regarded by him as not heredi- 
tary. No case of osteogenesis imperfecta 
has been recorded in any one of the families 
afflicted with hereditary hypoplasia of the 
mesenchyme. This latter seems to him to 
be an anomaly of development rather than 
a derangement of metabolism. The hypo- 
plasia is apparently limited to those tissues 
derived from the mesenchyme. He has never 
found any evidence of endocrine disturb- 
ance. He thinks it better to regard osteo- 
genesis imperfecta and idiopathic osteo- 
psathyrosis as separate conditions because 
they present different clinical pictures al- 
though they may have the same pathologic 
basis. From his analysis of the literature he 
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finds that blue sclerae are the only feature of 
hereditary hypoplasia of the mesenchyme 
which is transmitted as a dominant heredi- 
tary trait. 

Osteogenesis Impe rfecta Congenita. In 
this form the patient shows at birth evi- 
dence of the disease, the majority being 
born with numerous fractures. The ex- 
tremities are usually deformed, noticeable 
immediately after birth; curvatures and 
nodular prominences are present. The 
thorax is often misshapen and nodules, 
due to the presence of intrauterine frac- 
tures with callus formation, can be pal- 
pated. The nodules felt in the long bones 
are due to the same cause. Occasionally 
crepitations can be obtained. The skull on 
pressure is no thicker than parchment due 
to defective membranous bone develop- 
ment. Fairbank describes ıt as a mem- 
branous bag with a few small isolated areas 
of ossification. This has led to the term 
“rubber-ball head.” Knaggs calls attention 
to the fact that the membranous areas 
which intervene between the immature 
bones are apt to become filled with numer- 
ous Wormian bones resulting from discrete 
patches of ossification. Remarkable ap- 
pearances, he says, are thus produced, the 
vault being reptesented by a mosaic of 
larger and smaller bone plates, sometimes 
touching one another and sometimes united 
by bridges of periosteum and dura. Often, 
there is such a noticeable degree of lack 
of ossification that the skull can be moulded 
by the pressure of the hands. Its shape 1s 
not that of hydrocephalus nor do the skull 
and facies resemble those typical of achon- 
droplasia. The nose is not short and stubby 
and the features are not coarse. There 1s no 
excessive subcutaneous fat over the bones 
and the skin does not lie in deep folds. The 
stem length of the infant is usually normal 
for its weight but the general body length 1s 
always below normal. If the child lives, 
profuse and continued sweating, beginning 
usually during the second week, 1s present. 
Petechial hemorrhages of the kin some- 
times occur. Cyanosis as a symptom often 
develops and there may be a moderate rise 
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in temperature. If the infant does survive, 
Fe remains a chronic invalid during the rest 
cf his life. Some cases show a cretinoid cast 
of countenance. In this category may be 
included the cases which show less severe 
symptoms at birth and survive for a year 
or two. By some authors these cases are 
classified under the heading, osteogenesis 
imperfecta infantilis, or the infantile type. 
[t seems far simpler to include as osteogene- 
sis imperfecta congenita all cases, whether 
ər not they survive, who have shown signs 
of the disease at birth, or so soon after, that 
no doubt exists that defective intrauterine 
ossification was present. 

Osteogenesis Imperfecta Tarda. Under 
this can be classed all cases variously de- 
scribed as fragilitas ossium, osteopsath- 
vrosis, adolescent osteogenesis imperfecta 
and the type occurring 1n middle or later 
life. Foote describes an infantile type that 
appears after the child begins to walk or 
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stand without support. These children usu- 


ally die comparatively early as a result of 


intercurrent infection. Very slight trauma 
may produce a fracture. As a rule, the ear- 
lier in life the fractures first occur, the 
greater is the liability to fracture. The frac- 
tures are usually subperiosteal and de- 
formity is very likely to result from mal- 
position of the fragments. There is a notice- 
able lack of pain which is probably ac- 


counted for by the subperiosteal nature of 


many of the fractures. Knaggs believes that 
in the cases in which the signs first appear 
in childhood or adolescence, the fundamen- 
tal change was present in early uterine life. 
The less the defect, the greater is the likeli- 
hood that its signs will be delayed until the 
patient is able to get about and is exposed 
to the ordinary slight traumatisms of the 
usually healthy life. 

The late form which does not appear in 
infancy or early childhood, but is seen first 
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s and 6.! Osteogenesis imperfecta tarda. Female, first admission for fracture of the femur at age of 


“ight months. ‘Readmitted at two and one half years of age for fractures of femur and ulna. No blue 
sclerae nor hereditary! shistory. Normal serum calcium and phosphorus. Child died of pneumonia at four 


years of age. 
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in early adolescence or later life, usually 
has an accompanying history of distinctly 
hereditary character. This may be due to 
the fact that more of these individuals live 
toa marriageable age. In some the tendency 
to fracture may be slight, in others it may 
be more pronouncec. Severe cases often 
must spend their lives in a wheel chair. 
In the late form, the tendency to angula- 
tion and extreme bewing of the bones is 
sometimes not so marked. This, however, 
is variable inasmuch as bowing depends 
upon the number of fractures incurred by 
the individual. 

An accompanying symptom of osteogene- 
sis imperfecta tarda, in many cases, 1s the 
occurrence of blue discoloration of the 
sclerae. This is usually described as grayish- 
blue. Griffith and Mitchell credit Eddowes 
(1900) with the first mention of the blue 
sclerae, but Prussak and Mesz state that 
Ammon, an eye surgeon, had described it 
earlier, in 1891. The trait is often found in 
several members of the family, and some- 
times in more than one generation. In each 
one who shows the blue discoloration, a 
history of multiple fractures can usually be 
obtained. The blue color (Knaggs) is due 
to the partial visibility of the pigmented 
choroidal tunic through the sclera. The 
cause of this color is still unsolved. It has 
been suggested that the fibrous tissue of the 
coat is abnormal and this tissue, arising 
from the mesoderm as do the osteoblasts, 
is affected by the same disturbance. Bron- 
son has noticed a liability to sprain of 
joints in cases having blue sclerae with 
multiple fractures. Here, too, would be an- 
other connective tissue similarly affected. 
Fairbank warns that the term should be 
limited only to those cases in which defi- 
nitely blue sclerae are noted. He has been 
able to find no relation between the depth 
of color of the sclerae to the number of 
fractures or to the severity of the disease. 
Max Schmidt (1925) proposed the term 
leptoscleria for the blue discoloration, be- 
cause the use of the word “blue” suggests 
an actual blue color such as may be noted 
in cases of carbolic poisoning and alkapto- 
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nuria, while leptoscleria expresses the true 
condition, the extreme thinness of the 
membrane. Buchanan (cited by Blevgad) 
states that the coat is sometimes only one- 
third its normal thickness, and the blue ap- 
pearance is due to the blood of the uvea 
shining through it. 

Among other associated symptoms, Blev- 
gad and Haxthausen have reported a case 
of a patient with blue sclerae, tendency to 
fractures, and in addition, zonular cataract 
and circumscribed atrophy of the skin. 

Deafness is another associated symptom. 
It seems, however, from the cases reported 
in the literature, that this is not as frequent 
as the blue discoloration. The reason for 
thisis most likely the fact that disturbances 
of hearing arise only after the age of pu- 
berty is reached. Most authors attribute it 
to an otosclerosis, but Le Mee thinks that 
itis due to the deformity of the skull which 
causes a slanting projection of the mem- 
brana tympani accompanied by relaxation 
of the ligaments of the ossicles of the ear. 


PATHOLOGY 


The essential histological changes have 
been described. The lack of ossification in 
the skull is more marked in the vault al- 
though the same change can be found to a 
lesser degree in the base. The facial bones 
are largely cartilage. The vertebrae and the 
pelvic bones do not fracture as easily as the 
skull, long bones and the ribs. The perios- 
teum is thickened in the region of the 
fractures but is normal elsewhere. There 1s 
not much cancellous bone in the ends of the 
shaft. Foote points out that in the congent- 
tal form, if the patient survives, most of the 
abnormality centers in defective transverse 
growth unless epiphyseal separations occur. 


ROENTGENOGRAPHIC APPEARANCE 


In the congenital form the roentgen ap- 
pearance of the entire skeleton 1s charac- 
teristic. The bones of the extremities have a 
enarled, stubby, and thickened appearance. 
The cortex is thin. Callus deposits can eas- 
ily be detected in the shafts at the site of 
fracture. The bones are bowed and mis- 
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shapen. The thorax is sometimes com- 
pressed and the ribs are bent, due to the 
numerous fractures. All bones usually show 
a marked degree of osteoporosis with the 
exception of the vertebral column. The ta- 
bles of the skull are extremely thin and 
often calcification and ossification seem to 
be entirely lacking in some areas. Small 
indentations due to fractures are visible. 
There is sometimes a noticeable lack of cal- 
cification in the bones of the face, and the 
cartilage shadows can be detected in roent- 
genograms showing excellent soft part de- 
tail. Sutures and fontanelles are wide. 

In the late form there is usually marked 
thinning of the cortex and bowing of the 
long bones of variable degree. Generalized 
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FG. 7. Osteogenesis imperfecta tarda. No hereditary 
history nor blue sclerae. Normal serum calcium 
and phosphorus. Right femur broken ten times; 
left femur, twice; right humerus, three times; left 
arm, twice. Fractures united quickly with excel- 
lent callus formation. 
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Fıc. 8. Same case as Figure 7. Marked atrophy of the 
bones of the lower legs. Widening of the metaph- 
yses and epiphyses. 


osteoporosis may be present. The marked 
atrophy of the shafts produces an appear- 
ance of widening of the metaphyses and 
epiphyses. This, however, is often more ap- 
parent than real, the illusion being created 
by the atrophy of the shafts. As a rule, the 
epiphyses are not widened. In the cases of 
this series the so-called foamy epiphyses, 
supposedly characteristic of this disease 
were lacking. The area of the diaphyso- 
epiphyseal junction is usually normal. 
Where epiphyseal separations have oc- 
curred there may be periosteal proliferation 
along the borders of the epiphyseal centers 
of ossification, but this also has not been 
noticed in this series of cases. Slight infrac- 
tions of the periosteum occasionally can 
be seen. On later examinations callus form- 
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ation occurs in these areas. Transverse 
striations, small fine lines running through 
the metaphyses of the long bones, are some- 
times noticed. In patients having fewer 
fractures, bowing and deformity are not so 
marked and often the only bone change is a 
noticeable atrophy as shown by the thin- 
ning of the cortex. 





Nic. 9. Same case as Figure 7. Microscopical sec- 
tions by Dr. Geo. W. Wagoner, Orthopedic Hos- 
pital; removed from femur near site of fracture. 

| Osteoblast edging is present without the extreme 
lack of osteoblasts which usually occurs in osteo- 
genesis imperfecta. Considerable fibrosis with a 
few giantcells; in many respects the appearance 
resembles osteitis fibrosa cystica. 


DIFFERENTIAL DIAGNOSIS 


Krom the roentgenographic point of 


view, there should be no difficulty in differ- 
entiating both the congenital and early in- 
fantile cases from rickets. The frayed-out 
diaphyseal extremities, the cupping, the 
moth-eaten appearance of the epiphyseal 
centers and the thinly striated shafts are 
not seen in osteogenesis imperfecta. The 
age incidence is also of importance as true 
fetal rickets has only been demonstrated in 
infants born of mothers suffering from os- 
teomalacia. In the cases reported by Max- 
well, Hu and Turnbull the roentgeno- 
grams showed no signs resembling those 
of the congenital type of osteogenesis im- 
perfecta. 

Achondroplasia presents the same short, 
thickened bones as osteogenesis imperfecta 
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but multiple fractures, callus formation, 
etc., are lacking in the roentgenogram. 
Clinically the latter is characterized by the 
large head with the saddle nose and thick, 
coarse features, whereas with osteogenesis 
imperfecta the infant has a small head of 
rubber-ball consistency and the facies are 
normal. 

Congenital syphilis must be differenti- 
ated from osteogenesis imperfecta. Usually 
the fetus with widespread syphilitic changes 
in the skeleton in the roentgenogram has 
also more or less definite clinical signs. The 
roentgenographic changes of congenital 
syphilis are so characteristic that no diffi- 
culty should be encountered. Usually in 
the ends of the diaphyses of the long bones 
the typical changes of syphilitic osteochon- 
dritis can be found, such as increased den- 
sity and width of the zone of temporary 
calcification, submetaphyseal rarefaction 
(McLean), double zones of temporary cal- 
cification, and in the late stages, fragmenta- 
tion and disintegration of the metaphysis in 
the area adjacent to the zone of temporary 
calcification. Besides, numerous fractures 
do not, as a rule, occur in congenital syphi- 
lis. 

From the later form of osteogenesis im- 
perfecta, juvenile osteomalacia can be diag- 
nosed clinically by the negative calcium 
balance. In osteomalacia, the deformity, as 
a rule, precedes the fracture; in osteogene- 
sis imperfecta, the fracture precedes the 
deformity. The occurrence of osteomalacia 
in adolescence has never been proved and 
according to most authorities it should not 
be considered a disease of infancy and 
adolescence. The history, etc., together with 
the negative calcium balance should be 
diagnostic in cases which occur after full 
growth is attained. 

Finally, a differentiation must be made 
from the “‘osteopsathyrosis due to avita- 
minosis.” Heise has lately described a case 
of infantile scurvy accompanied by multi- 
ple fractures. He attributes the latter to the 
condition termed osteopsathyrosis due to 
avitaminosis first described by Czerny and 
Keller. This can occur either alone or in 
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connection with other diseases such as rick- 
ets and infantile scurvy in which there is a 
deficiency of vitamins. It has no apparent 
relation either to the congenital form of 
osteogenesis imperfecta or to the late form, 
idiopathic osteopsathyrosis. 


COMMENT 

This report is based upon a series of 4 
cases of the early or congenital type and 
4 cases of the late or tarda type. Of the 4 
congenital cases, only one showed a slight 
bluish discoloration of the sclerae. Of the 
late cases, one patient showed this sign, 
whose mother also had blue sclerae and a 
history of tendency to fracture on slight 
provocation. In none of them was deafness 
observed, probably due to the fact that 
they had not reached adult life. In one of 
the cases, metabolic studies are to be pub- 
lished later. Since this symposium is con- 
cerned with the roentgen appearance and 
diagnosis of this condition, its treatment 
has not been mentioned. 

One of the outstanding points in the 
roentgenographic appearance of the cases 
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studied was the absence of widened and 
foamy epiphyses, entirely lacking except 
for a slight tendency in one case (Fig. 7). 
Another point is the appearance of wide 
dense bands near the diaphyseal extremities 
which resembles that of marble bones or Al- 
bers-Schénberg’s disease. This case would 
seem to Justify the inclusion by Fairbank 
of marble bones as one of the groups or 
types of this disease entity. In one of the 
congenital cases calcium deposition oc- 
curred along the irregular and serrated 
suture lines of the skull, as described by’ 
Knaggs, producing an appearance of nu- 
merous, small islands of calcification, which 
suggests that this, in a certain proportion 
of cases, is a characteristic roentgen pic- 
ture of the disease in the congenital type. 


I wish to express my appreciation to Dr. Joseph 
Stokes, Children’s Hospital, Dr. Vincent Curtin of 
the Episcopal Hospital, Dr. Deforest P. Willard and 
Dr. Geo. W. Wagoner of the Orthopedic Hospital for 
permission to study the | cases ane man their ser- 
Stein: Orthopedic ne YR for their hes nd sug- 
gestions in the preparation of this paper. 
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DISCUSSION 


Dr. A. H. Piri£, Montreal, Quebec. The slide 
that Dr. Bromer showed seemed to me like a 
mixture of marble bones and osteogenesis im- 
perfecta. I would like to have more information 
before expressing an opinion on that. Was that 
child under long continued treatment when the 
picture was taken? 

Dr. BromeRr: No, he is just five months old, 
and is a miserable specimen. He is all deformed. 


Dr. Pirie: Were the parents closely related? 

Dr. Bromer: I can’t answer that. 

Dr. Pirie: Was the phosphorus increased in 
the blood? 

Dr. Bromer: No, normal. 

Dr. Pirie: IT think I would like to call it 
“Bromer’s disease.” 

Dr. P. F. Morse, Detroit, Mich. We have 
been very much interested in this question of 
the relationship of osteogenesis imperfecta to 
parathyroidism. We had a very typical case 
within the past year of osteogenesis imperfecta, 
but which, as | remember, had a completely 
normal laboratory bill of health. Because of the 
large number of pathological fractures we felt 
justified in operating, and Dr, Ballin can tell 
you the results of that procedure in this par- 
ticular case. I am not familiar with the clinical 
details. On theoretical grounds I do not con- 
sider osteogenesis inperfecta to have a relation 
to parathyroidism, but to represent a congenital 
familial mesoblastic defect. The defect is in the 


stroma and groundwork of the bone and not in 
the calcium or phosphorous metabolism. 

Dr. Max Barut, Detroit, Mich. I was much 
interested in the Doctor’s remarks in which he 
stated that you do not have to take out the 
parathyroid but by interference with cervical 
ganglia the same thing can be accomplished. 
One French author has gone still further and 
claims any surgical interference around the 
thyroid region will benefit such cases. The ques- 
tion arises now whether these surgeons who 
prefer to do a ganglionectomy or just mutilate 
some tissue around the thyroid in reality inter- 
fere with the parathyroid, or whether the para- 
thyroidectomy interferes with the cervical 
ganglia. 

| am very doubtful about this, at least in a 
few cases, myself. For instance, in the case that 
Dr. Morse mentioned we did nor find any traces 
of parathyroid, but removed a large thymus 
remnant from the parathyroid region. In spite 
of this the orthopedic surgeon in charge of the 
case tells me that after this operation the many 
fractures unite now and deformities resulting 
from the non-union can yield to orthopedic 
treatment. 

This is a conference to discuss the extent of 
parathyroidism. The pendulum may swing too 
far and entities may have been taken in not 
belonging there, but only actual experience 
and exchange of well-founded opinions will set 
us right. 
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THE RELATION OF THE THYROID, THE ADRENALS 
AND THE ISLANDS OF LANGERHANS TO 
MALACIC DISEASES OF BONE* 


By ROSS GOLDEN, M.D., and HODSON ABBOTT, M.D. 


NEW YORK CITY 


THYROID 
i. Hyperthyroidism. 
HE association of hyperthryoidism 
with a decalcifying disease of bone was 
first reported by Köppen in 1892. Von 
Recklinghausen, who performed the nec- 
ropsy, made a diagnosis of osteomalacia. 
Köppen thought the decalcification was 
produced by a vasomotor disturbance in 
the bone and was not the same as ordinary 
csteomalacia. 

Of a total of 150 cases of osteomalacia, 
Latzko (1901) found 6 in which hyper- 
thyroidism was present. He believed the 
tayroid dysfunction affected the bones 
tarough the intermediary of the ovaries. 

Hoennicke (1904) attributed the de- 
calcification observed in thyrotoxicosis to a 
disturbance in phosphorus metabolism. He 
pointed out what he believed to be the 
similar geographical distribution of goiter 
aad osteomalacia. This was denied by 
Bossi (1907) who stated that in the region 
ir. Italy where there is much osteomalacia 
there is no goiter. He saw 37 cases of osteo- 
malacia without goiter and many goiters 
in pregnant women without osteomalacia. 

Tolot and Sarvonat (1906) reported a 
case of hyperthyroidism and osteomalacia. 
They had found 11 observations in the 
literature on the relation of these two con- 
ditions but were unwilling to accept the 
thyroid disturbance as the cause of the 
bone disease. 

Von Jaksch and Rotky (1908) attributed 
the decalcification, softening and bending 
of the bones of a twenty-year-old girl to 
loag-continued hyperthyroidism but did 
net believe it was true osteomalacia. Bern- 


hardt (1927), recording a similar case, 
stated his belief that osteomalacia is a 
pluriglandular affair in which one or an- 
other gland may be primarily involved. 

Curschmann (1919) reported 30 cases of 
non-puerperal osteomalacia, some of which 
were associated with hyper- and some with 
hypothyroidism. Basal metabolism is not 
mentioned, 

Pause (Cristofoletti, 1911) produced 
bone changes resembling osteomalacia in 
pregnant rabbits by removing the thyroid, 
and recommended thyroid extract in the 
treatment of osteomalacia. Stettner (1931), 
on the other hand, reported marked de- 
calcification of the bones of a child result- 
ing from long-continued administration of 
thyroid extract, with clinical improvement 
when the extract was discontinued. 

Kolodny (1924) found no evidence of 
healing forty-two days after a fracture in 
thyroidectomized dogs. Baetzner (1930) 
and Baumann (1931) reported that the 
administration of thyroid extract speeded 
up the healing of fractures in cases where 
callus formation was slow or incomplete. 

Blood calcium studies in hyperthyroid- 
ism, as reported in the literature, have 
given conflicting results which are probably 
to be attributed to faulty chemical tech- 
nique. The serum calcium was found by 
Leicher (1922) to be below normal in hyper- 
thyroidism and after the administration of 
thyroid extract, by Herzfeld and Neu- 
burger (1924) to be both above and below 
normal in 19 cases of hyperthyroidism, and 
by Waldorp and Trelles (1925) to be low 
in 26 individuals with the same disease. 

Aub, Bauer, Heath and Ropes (1929) 
established the fact that the blood calcium 
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and phosphorus are normal in hyperthy- 
roidism. They showed, however, that this 
condition is associated with an increase in 
calcium excretion which is out of propor- 
tion to the elevation of the basal metabo- 
lism. Likewise the ingestion of thyroid ex- 
tract by normal individuals caused an in- 
creased output of calcium. The mechanism 
of this increased elimination of calcium is 
unknown (Aub et al.; Albright, Bauer and 
Aub). 

The effect of excessive thyroid secretion 
on the bones of young persons 1s ordinarily 
described in books on roentgenology as an 
acceleration of growth and of closure of 
epiphyses. 

Aub et al., Plummer, and Dunlap and 
Moore, reported cases of hyperthyroidism 
in which decalcification of bones was shown 
on roentgen examination. It is probably 
present in many cases but becomes marked 
only when the disease 1s of long standing 
(Plummer). In mild cases it can be de- 
tected only by direct comparison with the 
same bone of a normal individual exposed 
on the same film at the same time (Aub et 
al.). It may involve all bones but when 

slight is most readily observed in the 

spongy portions; it may be so marked as 
to suggest malignant metastases (Dunlap 
and Moore). Osteomalacic changes should 
be looked for in the bones of adults with 
hyperthyroidism (Schittenhelm). 

We have examined the roentgenograms 
of 110 cases of hyperthyroidism in an at- 
tempt to determine how frequently decal- 
cification of the bones sufficient to be of 
diagnostic importance might be encoun- 
tered in an unselected series. In 63 instances 
only chest films were available; in the re- 
mainder, portions of the spine, pelvis or 
extremities were at hand. It is obviously 
impossible to make anything like an ac- 
curate estimation of the calcium content 
of the bones as compared with the probable 
normal at any given age and to determine 
the presence of slight degrees of decalcifica- 
tion without some such procedure as 
recommended by Aub et al. Even without 
direct comparison with the normal, it 1s 
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quite possible that more evidence of de- 
calcification might have been disclosed by 
films of bones other than those available. 
It is also likely that other observers would 
disagree with our judgment in certain 
cases. It seemed worth while, however, to 


attempt a judgment based on experience, 
labeling the cases as showing no, slight, 


definite, or marked decalcification. Dunlap 
and Moore detected marked thyrotoxic 
decalcification on the chest films in one 
case. 

Of the 110 cases, the available films 
showed what we considered to be not defi- 
nitely abnormal bone density in 86 (78 
per cent), slight decalcification in 12, defi- 
nite in g and marked in 3. 

The age of the patients ranged from six- 
teen to sixty-eight years; 28, or approx- 
imately 2§ per cent, were fifty or over. Of 
the 24 cases P bone density which we 
considered to be below normal, 17 were over 
fifty; the 31n which the deel ranon was 
marked were all over fifty. 

The duration of the symptoms of thyro- 
toxicosis as recorded in the histories varied 
from two months to twenty-six years. It 
was more than two vears in 22 and more 
than five years in 6. The duration of the 
disease in the 3 “marked” cases was five 
months, one year and two and one-half 
years (one of them had a basal metabolism 
of +95 per cent). In only 8 of the 24 cases 
showing some degree of decalcification was 
the duration of the symptoms more than 
two years. 

In 9 unselected cases a direct comparison 
was made of the density of the bones of the 
hand with those of a normal of the same 
sex and approximately the same age taken 
with the same exposure on the same films 
as recommended by Aub et al. These pa- 
tients were from twenty-two to fifty years 
old. The duration of the disease was from 
four months to four years; in § instances it 
was not over SIX eae Of the 9 cases 
thus compared, 5 showed evidence of defi- 
nite and one of slight decalcification; the 
other 3 were normal. 

The low incidence of decalcification in 
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the large series described above is probably 
incorrect but the study indicates that it is 
not sufficiently marked to be of differential 
d:agnostic importance in the vast majority 
or cases. We have been unable to find a 
report of a case of thyrotoxicosis with de- 
calcification of the bones in which a return 
ta normal bone intensity followed relief of 
the hyperthyroidism. 


Conclusion 


Hyperthyroidism produces an abnormal 
elimination of calcium, the mechanism of 
which 1s not understood. It seems to be 
frequently associated with a decalcification 
of the bones demonstrable on the roent- 
genogram by suitable comparison with the 
normal, which is so slight as to be of little 
if any importance. In rare cases the 
decalcification of the bones may be ex- 
treme. Its appearance, however, is not 
characteristic of thyrotoxicosis. 


Ll. Hypothyroidism, 

The growth-limiting effect of lack of 
thyroid secretion in the young such as in 
cretinism or infantile myxedema is well 
known (Barker, Kohler, Engelbach and 
McMahon). We have found no mention of 
bone density in hypothyroidism (Barker, 
Kohler, Falta, Baetjer and Waters, Emer- 
san, Kading) except by Janney who says, 
referring to cretins, “Often the bones are 
apparently normal roen: zenologically (ex- 
cept for disturbances in development). 
... The long bone shafts may be the seat 
of osteoporotic and sclerotic chanr~es, the 
marrow cavity is usually © =~ Myx- 
edema in adults produc. s n. d monstrable 
roentgen changes in bones < -hittenhelm). 

Leicher states that the blood calcium 
is above normal in myxedema. Aub et al. 
found calcium excretion markedly dimin- 
ished in hypothyroidism. 

We have examined the available films of 
5: cases labeled hypothyroidism or myx- 
edema in the files of the Presbyterian Hos- 
pital, New York, ranging in age from seven- 
teen to eighty years. Cases in which a poly- 
glandular syndrome seemed to be present 
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were discarded. The assortment of films 
was about the same as in the hyperthyroid 
cases. The difficulties of the estimation of 
bone densities have already been dis- 
cussed. 

Of the 51 cases, 37 showed none, 9 slight, 
3 definite and 2 marked decalcification. The 
last two were aged sixty-six and eighty 
years; the 3 showing definite decalcifica- 
tion were aged fifty-four, fifty-seven and 
sixty-three years. Many over fifty and even 
over seventy showed bones of apparently 
normal density. We doubt, therefore, that 
the thyroid condition had anything to do 
with the density of the bones in these cases. 

We also examined the films of 20 cases 
labeled infantile myxedema or cretinism, 
ranging in age from four months to twelve 
vears. In all but one, the films included 
one or more extremities. In only one case, 
recorded as “hypothyroid dwarfism” was 
there definite decalcification. The long 
bones of all the cretins showed a widening 
of the cortex in relation to the width of the 
shaft as compared with non-cretins of the 
same chronological age. A circle of in- 
creased density around the margins of the 
carpal centers of ossification and thicken- 
ing of the zones of preparatory calcification 
were occasionally noted. The well-known 
disturbance and delay in epiphyseal and 
ossification center development needs no 
comment. 


Conclusion 


In cretinism and infantile myxedema 
there is a widening of the cortex of the long 
bones without loss of calcium. 

Hypothyroidism in adults is apparently 
associated with no greater incidence of 
decalcification of bones than that which 
might be encountered in any group of 
patients of the same age. 


ADRENALS 


Attention was first directed toward a 
possible relation between the adrenals and 
the bones by Bossi in 1907. He removed one 
adrenal gland in 3 sheep and found by 
histological examination of the bones that 


-? 
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osteomalacia developed. He treated osteo- 
malacia by the injection of adrenalin on 
the theory that it would contract the blood 
vessels in the bone and relieve pain. The 
results were very satisfactory. This evi- 
dence indicated to him that osteomalacia is 
caused by an insufficiency of the adrenals. 
His case reports are interesting but his 
experimental work is unconvincing. Biedl, 
Cristofoletti, Solda, and Erdheim were 
unable to confirm Bossi’s results following 
extirpation of the adrenals in animals 
(Scipiades). 

Cristofoletti (1911) removed both adre- 
nals from 60 rabbits and a number of white 
rats. Some of the antmals lived longer than 
four weeks. None showed evidence of bone 
disease. Novak fourd no skeletal changes 
after adrenal extirpation (Kosdoba), 

No bone changes resembling osteomal- 
acia have been described in the literature 
at our disposal in either Addison’s disease 
or virilism. Chabrol and Haguenau (1923) 
reported a necropsied case of osteomalacia 
of twenty-five years’ duration with very 
large (30 gm.) adrenals. Erdheim found no 
adrenal disease at necropsy in cases of 
osteomalacia (Scipiades). 

Bauer (1912) relieved the pain of osteo- 
malacia by injectiors of adrenalin but did 
not consider the adrenals to be the cause 
of the disease. Assmann records the tem- 
porary relief of pair by the same medica- 
tion in a similar case, later cured by castra- 
tion. Varaldo attributed the favorable ef- 
fect of adrenalin in‘ections in this disease 
to a damage to the over-functioning ova- 
ries (Scipiades). Bernard (1931) claims that 
he cured a case of osteomalacia by sub- 
cutaneous Injections of adrenalin contin- 
ued over a considerable period of time. 
Curschmann (1919) believed that the adre- 
nals have nothing to do with the disease. 

Cristofoletti states that adrenalin in- 
jections caused the calcium output to in- 
crease and cannot be recommended as a 
treatment for osteomalacia although in 
some cases they have a favorable effect 
on the symptoms. He thinks that the ova- 
ries have a depressing effect on the chro- 
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maffin system especially in pregnancy and 
that osteomalacia is caused by an endo- 
crine imbalance. Bauer (1921) remarks that 
injections of adrenalin caused an increased 
calcium output. 

The removal of both adrenals in animals 
is followed by a slight rise in the serum cal- 
aum (Swingle, 1926), by a decided rise 
three to five hours after the operation 
(Taylor and Caven, 1927), by a rise simul- 
taneous with or slightly in advance of 
symptoms of adrenal insufficiency (Rogoff 
and Stewart, 1928). 

Of 3 cases of Addison’s disease at the 
Presbyterian Hospital (Loeb) the serum 
calcium was normal in 2 and definitely 
increased in one, two days before death. 

The injection of alcoholic extracts of 
suprarenal cortex, according to Mirvish 
and Bosman, temporarily lowered the 
blood calcium in the majority of so rabbits. 
They beleve this hormone to be antago- 
nistic to that of the parathyroids. 

The conflicting opinions in the literature 
regarding the relation between the adre- 
nals and osteomalacia, calcium metabolism 
and bone regeneration, and the effect of 
adrenalin injections are well summarized 
by Kosdoba (1932) and will not be further 
recapitulated here. Calcium metabolism 
is under so many and variegated influences 
that it is difficult to appraise the effect of 
any one. For example, in 3 normal young 
men, subjects for studies of normal electro- 
lyte balances, Loeb found a shift to a nega- 
tive calcium balance in the course of three 
to five weeks on a regimen which required 
the subjects to be in bed all the time except 
for four hours a day. The same results were 
obtained in 2 diabetics under the same 
regimen. It is evident that simple rest in 
bed is sufficient to throw a normal person 
into a negative calcium balance. 

We have examined the available roent- 
genograms of 14 cases of Addison’s dis- 
ease, ranging from seventeen to seventy- 
four years of age. Three showed question- 
able slight decalcification and one a marked 
diminution in density of the bones of the 
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hands. These 4 patients were all over fifty 
years old. 

Two cases of adrenal tumor, aged three 
years, showed in one instance slight and 
the other definite decalcification with a 
peculiar coarsening of trabeculation. 


Conclusion 


Although adrenal secretion either di- 
rectly or indirectly influences calcium me- 
tabolism, and although the adrenals may be 
indirectly involved in a pluriglandular 1m- 
balance in certain cases of osteomalacia, 
the evidence does not seem to justify the 
assumption that decalcification of the bones 
results directly from adrenal disease or dys- 
function. 


ISLANDS OF LANGERHANS 


Considerable evidence has been pre- 
sented in the literature that aloss of calcium 
from the body takes place in diabetes. Von 
Noorden quotes Bocker as having demon- 
strated in 1853 an increased excretion of 
calcium in the urine of diabetic patients 
as compared with normal persons. Neu- 
bauer, and Toralbo later made similar ob- 
servations. Von Noorden found that a 
diabetic patient excreted more calcium in 
both urine and feces than he took with his 
food. 

Gerhardt and Schlesinger (1899) stated 
that the output of calcium in the urine ts 
especially high in acidosis, runs parallel with 
-he ammonia excretion and 1s reduced by 
zhe administration of alkali. Dengler found 
-hat the calcium loss could be stopped 
dy giving calcium but not sodium (von 
Noorden). Sawyer, Baumann and Stevens 
‘1918) disclosed a negative calcium balance 
in a child with marked acidosis and a nor- 
mal balance in another with less acidosis. 
Von Noorden states that the calcium 
metabolism is the same in diabetics in the 
absence of acidosis as in normal persons. 
Kahn and Kahn (1916), however, found a 
negative calcium balance in § cases of mild 
diabetes without acidosis. Kahn and Hoff- 
mann (1915) found a daily calcium loss in 
diabetes which was much reduced when 
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the glycosuria stopped; the administration 
of calcium chloride changed the calcium 
balance from negative to positive. Wish- 
nofsky (1927) concludes that a negative 
calcium balance has been established in 
diabetes. 

Falta and Whitney (1908) found that 
pancreatectomy in dogs was followed by 
an immediate and rapid elimination of cal- 
cium. Meyer-Bisch (1927) demonstrated 
a decrease in blood calcium of 1.2 to 2.0 mg. 
per 100 c.c. in 12 of 16 pancreatectomized 
dogs. Kolodny (1924) reported a marked 
slowing up of callus formation in incom- 
pletely pancreatectomized dogs. 

Opinions on the blood calcium level in 
diabetes and the effect of insulin on it 
differ. Harrop and Benedict (1924) showed 
the blood calcium to be normal in diabetics 
with severe acidosis and to be unettected | 
by the administration of insulin. Davies, 
Dickens and Dodds (1926) found the blood 
calcium increased in rabbits after the in- 
jection of insulin. Brougher (1927) re- 
ported an increase in blood calcium for two 
and a half hours after the injection of 
insulin. Kylin (1927) states that the blood 
calcium is higher than normal in diabetics 
and that the injection of insulin lowers it 
and causes an increased output of calcium 
in the urine. 

These discrepancies may well be due to 
the difficulties inherent in the technique of 
calcium determinations. One must accept 
the work of those whom he knows to be ac- 
curate and careful chemists. 

There is some evidence that decalcifica- 
tion of the bones may occur tn diabetes. 
Ferrier refers to some work by Tessier 
(1876) and Charrin (1g05) in which skeletal 
decalcification in animals was produced 
by giving lactic acid. Stettner (1931) 
states that acidosis may cause osteoporosis. 
Udaondo (1919) described a marked in- 
crease in the fragility of the bones in 2 
diabetics who had the disease a long time. 
The fractures were very slow in healing. 
The injection of sugar into rabbits for 
from one to three months resulted in a 
softening and transparency of the bone 
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and spontaneous fractures occurred. This 
he attributed to hyperglycemia. 

Morrison and Bogan (1927) found that 
bone atrophy occurs in a certain number of 
children who develop diabetes before the 
ninth year but not after that age. Narrow- 
ness of the shaft and thinness of the cortex 
were noted in the bones of children with 
long-standing diabetes. 

A much emaciated boy of ten years of 
age, who came to the Presbyterian Hos- 
pital in 1tg22 with severe diabetes and 
acidosis, had marked decalcification of the 
bones of a character such as to suggest 
osteomalacia. There was also marked irreg- 
ularity and delay in the development of the 
centers of ossification in the epiphyses and 
carpal bones. He was among the first pa- 
tients to receive insulin and improvec 
greatly. Four years later the bones of the 
lower extremities appeared normally dense 
on the roentgenograms. Films of the bones 
of 10 other diabetic children showed defi- 
nite decalcification in only 2 and these 
were undernourished. 

Examination of the available films of 60 
adult diabetics disclosed definite decalcifi- 
cation in g and slight in 6, of whom 4 were 
over seventy vears of age, 6 over sixty, 3 
over fifty and 2 others forty-nine and thirty- 
eight. Many of these patients had one or 
more complicating conditions such as ar- 
thritis, arteriosclerosis, cardiac disease, 
etc., which made it difficult to attribute the 
bone condition to diabetes. Of the 15 show- 
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ing diminished bone density, acidosis was 
present in only one instance. One youth of 
fourteen had diabetes of two years’ dura- 
tion with considerable acidosis and definite 
decalcification. | 


Concluston 


Calcium metabolism is intimately linked 
up with carbohydrate metabolism. The 
available evidence indicates that a calcium 
loss may take place in diabetes, especially 
with acidosis, although not in every case. 
In children the disease may be associated 
with a decrease in bone density on the 
roentgenogram, which in one case was so 
marked as to suggest osteomalacia. The 
question may be raised as to how much of 
this is of endocrine and how much of nutri- 
tional origin. Roentgen evidence of definite 
important skeletal decalcification in diabet- 
ic adults which can be attributed directly 
to the disease is lacking. 


SUMMARY 


The evidence at hand indicates that 
skeletal decalcification of a degree sufficient 
to be of differential diagnostic importance 
on the roentgenogram and attributable to 
the endocrine disturbance may be encoun- 
tered in hyperthyroidism but not in hypo- 
thyroidism, in disease of the adrenals nor 
in adult diabetics. In diabetic children de- 
calcification of the bones is occasionally 
found, for which acidosis or malnutrition 
or both together are probably responsible. 
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SCHULLER-CHRISTIAN’S DISEASE* 


By RUSSELL S. ROWLAND, M.D. 


DETROIT, MICHIGAN 


CHULLER-CHRISTIAN’S disease or 

Christian’s syndrome of defects in 
membranous bones, exophthalmos and dia- 
betes insipidus, a special form of essential 
xanthomatosis has attracted considerable 
attention. There are now records of over 60 
cases which closely conform to the syn- 
drome. Recently general reviews have been 
made by Chiari, Henschen, Moreau,’ 
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ic studies have been made and there 1s still 
much to learn from the roentgen examina- 
tions of the bones as to the nature of the 
change in the skeletal system. 

Although the etiology is in doubt, the 
nature of the disease seems fairly well es- 
tablished and may be suggestive in deter- 
mining the approach to the pathogenesis of 
other bone diseases. | am glad to have an 





Fic. 1. Patient of Schiiller’s, aged four; onset at the age of two; exophthalmos, diabetes 
insipidus, bone defects. 


Fic. 2. Patient of Thompson, Keegan and Dunn’s, boy aged nine; onset at the age of seven and a half; 
exophthalmos, diabetes insipidus emaciation; extensive skull defects; “old man” appearance due to 


destructive bone changes in the maxillae. 


Pincherle, and in my presentation’ last 
vear, in textbook form, of lipid metabolism 
disturbances. 

This disease is of interest to the roent- 
cenologist because of the importance of the 
roentgen ray in diagnosis and treatment. | 
believe you are familiar with the splendid 
work of Dr. Sosman on the roentgen treat- 
ment of this affection. As it is a relatively 
new disease, few comparative roentgenolog- 


opportunity to discuss some phases of the 
subject in this symposium on malacic bone 
affections. 

Schiiller-Christian’s disease 1s a rare, 
probably familial, constitutional disorder 
of metabolism in which a deposition of lipid 
mixtures, particularly cholesterol and its 
ester, takes place leading to a characteristic 
hyperplastic reaction in the reticulo-endo- 
thelial or the histiocytic apparatus. The 


* Read in a Symposium on Malacic Diseases of Bone, Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, 


Mich., Sept. 27-30, 1932. 
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Fic. 3. Patient of Kyrklund’s, girl aged twelve: onset with thirst and polyuria at the age of four; retarded 
growth and mental development. Suddenly became fat at the age of seven, developing the clinical picture 
of dystrophia adiposogenitalis. At her side a normal child of five. 

hic. 4. Patient of Alberti’s, boy aged twenty-one; h ypogenitalism and subnormal mentally. Mentality of a 
boy of thirteen. 





Fic. 5. Dural plaque, many large foam cells, round cells, eosinophile cells, fibrosis, 
clear spaces, cholesterol clefts. 


Fic. 6. Section from lower end of right femur; many foam cells, round cell infiltration. 
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common pathologic change is a granuloma- 
like accumulation arising from connective 
tissue in many parts of the body. Usually 
three cardinal symptoms—bone defects, 
exophthalmos and diabetes insipidus—are 
present but it should be understood that no 
one of these is essential and that there are 
others which sometimes appear of equal im- 
portance. 

The most often observed form of the dis- 
ease occurs in early childhood but there are 
also rare adolescent and adult types. As 
Schuller-Christian’s disease is a constitu- 
tional affection, symptomatology and pa- 
thology vary with different stages of deve- 
lopment and with the age period of the 
patient. In this discussion, I shall draw 
attention to these variations in a descrip- 
tion of the symptomatology and path- 
ology, giving my own interpretation of the 
changes in the skeletal system. 

In the early childhood form of Schüller- 
Christian’s disease, the patient gives a his- 
tory of good health up to the time of onset. 
During the second, third or fourth year fol- 
lowing one of the common childhood affec- 
tions (measles, mumps, scarlet fever or per- 
tussis) convalescence is prolonged, there is 
increased irritability, excessive thirst, ex- 
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ophthalmos, sore mouth with loose teeth or 
vague pains referred to various parts of the 
body. Sometimes there is a limp or abnor- 
mal posture. On examination bone defects 
are found. The disease progresses irregu- 
larly. The bone defects increase. There may 
be periods of unexplained fever, the skin 
becomes pale, dry and scaly, or a fine papu- 
lar eruption appears over various parts of 
the body. Sometimes the spleen, liver and 
lymph nodes become moderately enlarged. 
There is an arrest of growth and emaciation, 
Respiratory symptoms appear; the child 
becomes cyanotic and dyspneic or very 
pale and anemic; the heart dilates slightly. 
Frequently death occurs in from two to 
four years as a result of respiratory and 
cardiac complications or severe anemia. 
In the occasional more protracted adoles- 
cent forms of the disease there are at first 
very few symptoms. Growth, however, is 
retarded. The bone defects increase slowly 
although during remissions they may be- 
come smaller and even disappear. The ex- 
ophthalmos, polyuria and polydipsia some- 
times lessen or entirely subside for a period. 
Occasionally around the seventh or eighth 
year, the child suddenly grows fat, assum- 
ing the appearance of a dystrophia adiposo- 
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Fıc. 7. Dural plaque showing anisotropic fat (cholesterol ester) as it appears in the polarizing microscope. 


Fic. 8. Tuber cinereum section showing many foam cells. Characteristic xanthomatotic 
granuloma-like tissue. 
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Fic. 9. Showing skull defects in the calvarium and at the base involving the sella turcica. 
Fic. 10. Same patient six months later, showing extensive increase in the destructive process. 


genitalis, with signs of mental retardation. 
Patients with this protracted form live into 
the second and third decade. 

In the still more protracted and rare 
cases or adult form of the affection, a true 
polyglandular syndrome may develop. In 
one case, the hypophyseal cachexia of Sim- 
monds was observed and in others acro- 
megaly with lipemia and glycosuria. In this 
type, the bone changes vary considerably 
from those observed in the infantile and 
adolescent forms. 

Theremarkable pathology which accounts 
for most of these symptoms appears first as 
masses of foam cells, or histiocytes loaded 
with fat, in the tissues surrounding the 
small blood vessels: then in the form of 
granuloma-like accumulations arising from 
dense connective tissue or as a more diffuse 
process in many tissues and organs, and 
finally as a marked fibrosis and foreign 
body giant cell reaction. These changes 
intermingle and are only determined by 
careful study. In the bone pathology they 
are still further confused by the fact that 
one cannot entirely separate lesions of the 
dura and periosteum from bone marrow le- 
sions and by a constant tendency towards 
healing which confuses the pathologic pic- 
ture. 

The infiltration of foam cells in the bone 


marrow 1s sometimes circumscribed, some- 
times diffuse. In many places a small round 
or eosinophile cell infiltration is well marked, 
and hemorrhagic areas intermingled with 
necrosis are frequent. As a consequence of 
the massive growth of foam cells in the 
marrow spaces, the bone trabeculae gradu- 
ally atrophy and degenerate so that the 
normal bone disappears. In an advanced 
stage the cortex of the bone is replaced by 
new-formed spongiosa with here and there 
osteoid and cartilage-like tissue. In some 
areas the new tissue appears as a fine 
spongy layer below the original cortex and 
in other places, where bone tissue is com- 
pletely absent, the peripheral fibrous layer 
reaches directly to the periosteum. The 
periosteum is usually unchanged but in 
older adult forms of the disease there may 
be a building of new bone which generally 
develops inside the periosteum both in the 
calvarium and long bones. In the healing 
process large areas of fibrosis and finally 
dense osteoid tissue are found. 

The bone resorption resembles in many 
respects that seen in osteomalacia, that is, 
a demineralization atrophy although it is 
really a destructive bone process or a pres- 
sure atrophy. At autopsy the bone sur- 
rounding the defects is frequently found to 
be soft. In a case which I recently observed, 
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Fic. 11. Same patient as in Figure 9 one year later—almost complete disappearance of bone 
defects, with formation of dense bone at the base, osteosclerotic healing process. 


Fic. 12. Photograph of the calvarium showing characteristic moth-eaten appearance. 


the calvarium was soft and pliable and the 
whole base of the skull cut like cheese. 
Eistologically the bone lesions frequently 
give a superficial impression of osteitis fi- 
b-osa or occasionally, in the more advanced 
adult form of the disease, of an osteitis de- 
formans. 

Changes in the skull are of first impor- 
tence in this disease. Roentgen examination 
sometimes reveals extensive bone destruc- 
tion or defects 1n the calvarium, and at the 
base of the skull involving the sella turcica, 
sinuses, orbit, mastoid and facial bones. 
One or both tables of the skull may be af- 
fected. The destructive change has been 
compared to the moth-eaten holes in a 
piece of flannel or, when extensive, to the 
gulfs and lakes on a map and the roentgen 
picture has been aptly described as “‘geo- 
graphic.” The larger bone defects occur in 
tke places where bone marrow and dura or 
periosteum are affected. 

The membranous and flat bones are most 
often involved but changes may occur in 
any part of the skeleton. Roentgen exami- 
nation reveals similar, though less extensive, 
changes in the superior and inferior maxil- 
laz, flat bones of the pelvis, scapulae, ribs, 
vertebrae and the long and short bones. 
The defects in these bones have the same 
irregular moth-eaten appearance and\sharp- 


ly defined borders. Occasionally, when there 
is a cyst formation, the borders are less 
irregular and the defects are round or oval 
with less sharply defined edges. In an ad- 
vanced stage of the disease, the edges are 
sometimes blurred, indicating an attempt 
at repair. New bone formation can even fill 
in large defects. The surrounding bone ap- 
pears to be normal in the roentgenogram 
as do the bones in other parts of the skele- 
ton. Bone thickening is rare in the acute 
form of the disease but occurs sometimes in 
the adult form, usually developing inside 
the periosteum. 

A number of important symptoms result 
from the bone destruction. Loose teeth fre- 
quently occur. The gums become swollen, 
spongy, and tender, separating from the 
teeth which, although normal, loosen and 
fall out. In several cases a viscid yellow dis- 
charge from the middle ear occurred and 
persisted so that eventually a mastoid op- 
eration was performed. In healing, the in- 
filtration in the mastoid region may lead to 
a deposit of dense bone and deafness. The 
antrums and nasal sinuses are sometimes 
affected in a similar manner and the marked 
destruction about the orbits may be a fac- 
tor in the exophthalmos. Observations indi- 
cate, however, that the protrusion of the 
eyes 1s the result of the accumulation of 
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Fic. 13. Compression fracture of vertebral body. Patient had torticollis. 


FIG. 14. Osteoporotic bone changes in the scapulae and ribs. 


lipid granuloma in the orbits. It has been 
suggested that the retardation in growth 
may be due partly to lipidosis in the long 
bones (Henschen). In a few cases in connec- 
tion with the bone destruction there has 
been a spontaneous fracture. When the 
vertebrae are involved, there is sometimes 


a compression fracture of the vertebral 
body and gibbus or torticollis. The inter- 
vertebral discs are never affected. There 
may be considerable deformity when the 
pelvic bones are involved. In a recent case 
of Moreau’s there was expansion in the 
mid-diaphysis of the femur. It is of interest 





Kic. 15. Irregular defects of humerus and ribs with dense bony tissue layer inside the 
periosteum. Changes in many other parts of the skeleton. 


Frs. 16. Extensive bone defects in the pelvic bones and femur showing the same change as in the skull. 
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that when there has been involvement of 
the pituitary gland, destructive changes in 
the sella and roentgen evidences of tumor 
have been found in less than one-third of 
the cases studied. 

While the bone defects are the most 
striking symptom, the endocrine manifesta- 
tions that may develop in the course of this 
affection are an interesting clinical feature. 
Tae characteristic pathologic change has 
been found in all the glands of internal se- 
cretion, in the thymus, testicles, suprare- 
nals, pancreas, pineal, thyroid and para- 
thyroids, and especially in the pituitary 
gland. All the cases that have been exam- 
ined histologically show this change in 
varying degree. 

The symptoms usually ascribed to endo- 
crine factors in Schiiller-Christian’s disease 
are diabetes insipidus, growth disturbances, 
both somatic and sexual, and retardation 
of intellectual development. Diabetes insip- 
idus is a cardinal symptom occurring in a 
large proportion of the cases. Associated 
with it, lipidosis occurs extensively in the 
hypophysis, tuber cinereum, and surround- 
ing region at the base of the brain. It also 
has been observed, in several instances, 
that the pituitary was pushed up out of the 
sella by the new formation. Growth arrest 
has been most evident in cases in which the 
disease developed in early childhood but it 
occurs in adolescent cases along with hypo- 
genitalism. In such cases there may be a 
rapid development of obesity and change in 
the hair growth. In the rare adult form 
there has been extreme emaciation and pig- 
mentation suggesting Addison’s disease or 
an increased growth in the facial bones, 
hands and feet, along with an atypical form 
of diabetes mellitus and lipemia. The pa- 
tient with Simmonds’ syndrome had a fi- 
bresed anterior pituitary and those show- 
ing acromegalic symptoms had lipidosis in 
the pituitary, surrounding region at the 
base of the brain and other endocrine 
glands, which seems to indicate that the 
encocrine disturbance is the result of the 
lipidosis. 
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All this 1s of considerable interest because 
the changes in the bones have so frequently 
been regarded as related to endocrine in- 
fluence. The diabetes insipidus, retarded 
growth and hypogenitalism as well as the 
rare Simmonds syndrome and acromegaly 
can be ascribed to the endocrine factor as 
well as the bone growth changes which oc- 
cur late in the acromegalic cases, and there 
may be other endocrine influences affecting 
the bones in the later stages of this disease. 
But there seems to be no real evidence that 
the bone defects result from such a cause. 
They seem rather to be the outcome of the 
general pathologic change brought about 
by the excessive deposits of lipids in the 
tissues, and their variations in the late 
form of the disease are caused perhaps by 
the different stages of the healing process. 

Our knowledge of the metabolism and 
chemistry of this affection is quite incom- 
plete. The fact that we find large amounts 
of lipid deposited in the tissues is the main 
evidence for regarding Schiller-Christian’s 
disease as a lipid metabolic disturbance. It 
is thought that in health there is a certain 
definite quantitative equilibrium or rela- 
tionship among the fat-like substances in 
the body. If their balance is disturbed and 
any of the elements are in excess or dimin- 
ished, the normal relationship is upset, one 
or more of the lipid constituents are de- 
posited in the tissues, and a pathologic 
change results. It has been suggested that 
this disturbed equilibrium is in some way 
related to a disturbed liver function. Very 
few investigations have been made concern- 
ing the inorganic metabolism in this dis- 
ease. The calcium values are normal or low, 
a fact which is interesting in an affection so 
extensively involving the skeleton. 

There are many problems which need 
investigation in this constitutional disease. 
If some of my conclusions are still hypo- 
thetical I trust I have given a correlated 
picture of symptoms, pathology and endo- 
crinologic features which may be helpful 
in a further roentgenologic study of this 
and other bone diseases. 
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DISCUSSION 


Dr. P. F. Morse, Detroit, Mich. I think there 
are only one or two things of any importance 
that concerned my department in this condi- 
tion. This disease of Schiller-Christian is one of 
lipoid metabolism, characterized by a peculiar 
type of lipoidal granulation tissue. This ma- 
terial when you see it at post mortem occurs in 
yellow, inflammatory gumma-like masses. The 
whole base of the skull will be invaded by a pe- 
culiar yellow rubbery substance which has 
grown on and through the base of the skull, 
invaded the orbit, deformed structures at the 
base of the skull or whatever mechanical de- 
rangements may have resulted purely by acci- 
dent from the growth of this gummatous, in- 
flammatory tissue. I have always been im- 
pressed by the interesting fact that the oldest 
lesion in the body of these children is in the 
lungs. They have a diffuse pulmonary fibrosis, 
a chronic fibrous pneumonitis asthe oldest lesion 
inthe body. That is interesting in view of the fact 


that some of the French workers have claimed 


and others denied that the lung is the organ for 
elimination of cholesterol in the body, and that 
these cases are primarily hypercholesterinemia, 
resulting in an irritationstrainon the lung which 
results in the fibrosis. 

The bone lesions in this disease are not pri- 
mary at all. They are not connected with cal- 
clum or metabolism. They do not belong to the 
primary malacic group as do osteitis fibrosa 
cystica and osteomalacia, but vou have bone 
defects in Schiller-Christian’s disease for the 
same reason that you have bone defects in 
aneurysm; that is, from pressure on the bony 
structures. This yellow, inflamed, gumma-like 
tissue is particularly erosive to bone and bone 
destructive, and wherever it grows the bone 
dissolves away. That is why there isn’t a high 
blood calcium and an increased excretion in the 
urine because it isn’t primarily a calcium dis- 
turbance. You never find a bone defect in 
Schiller-Christian’s disease unless there is the 
yellow lipomatous tissue to make the defect. 
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ERYTHROBLASTIC ANEMIA* 
(COOLEY’S SYNDROME) 
By F. F. BORZELL, M.D. 


PHILADELPHIA, PENNSYLVANIA 


REVIEW of the literature upon the 
~ à subject of congenital anemias is hard- 
ly necessary, especially since it has been so 
thoroughly covered by Baty, Blackfan and 
Diamond!. They reported 20 cases in addi- 
tion to a review of 26 cases previously re- 
ported by various authors. They found no 
material improvement resulting from sple- 
rectomy except in the cases reported by 
Hitzrot. Concerning therapeutic applica- 
tion of roentgen rays, they consider that its 
tse has been insufficient to judge accurate- 
ly. Vogt and Diamond state that no form 
cf therapy has been of any avail. 

Cooley and his coworkers, who in 1927 
frst described the syndrome they called 
erythroblastic anemia, expressed the belief 
thatsplenectomy inaddition to relieving the 
child of the burden of the enormous spleen 





Fic. 1. Case 1. Diagnosis, erythroblastic anemia. 
Note beginning striation in calvarium; trabecula- 
tion of facial bones. 
| Baty, J. M., Blackfan, K. D., and Diamond, L. K. Blood 


studies in infants and in children; erythroblastic anemia. 4m, 


S. Dis. Child., 1932, 43, 667-704. 


may retard the progress of the disease. 

The 3 cases here reported were submitted 
to roentgen therapy, one child on the serv- 
ice of Dr. Ralph S. Bromer and two on my 
service. The older patient (Figs. 1,2, and 3) 





Fic. 2. 


Case 1. Roentgenogram showing broncho- 
pneumonia, pulmonary exudate; trabeculation of 
clavicles and scapulae, and globular heart. 


on my service, who was desperately ill 
when treatment was instituted, failed to 
respond in any way. On the contrary, the 
child became rapidly worse and died soon 
after from pneumonia. A post-mortem ex- 
amination was made. The autopsy findings 
are given with the report of the case. 
The younger child (Figs. 4 and 5),a sis- 
ter, was not as far advanced a case as her 
sister. She appears to have improved fol- 
lowing therapeutic application of roentgen 
rays. The spleen was reduced to normal 
size, the weight increased and appetite im- 
proved. The bone changes have apparently 
not progressed; in fact, there seems to be 


* Read in a Symposium on Malacic Diseases of Bone, Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, 


Mich., Sept. 27-30, 1932. 
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ic. 3. Case 1. Note expansion of shafts and thin 
cortex, irregular trabeculation, and slight trans- 
verse striation. 


some improvement. The blood picture, how- 
ever, does not appear so hopeful. Hemo- 
globin has dropped to 25 per cent; leuco- 
cytes have remained about stationary. In 
January they numbered 14,500. The last 
examination two months ago showed 7,100. 
Erythrocytes have ranged from 1,970,000 
to 1,590,000 1n that time. There was some 
decrease in the number of erythroblasts 
and immature cells. Strangely enough, few 
normoblasts were reported but I doubt the 
accuracy of the differential count. My rea- 
sons for this are based on the absence of an 
accredited pathologist during this period 
and the fact that the first blood counts 
were checked by other laboratories, at 
which time the nucleated red cells num- 
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bered several hundred per 1000 counted. 
The high percentage of lymphocytes some- 
times counted suggested the possibility of 
error in recognition of erythroblasts. 

It is quite possible that the apparent im- 
provement following irradiation may be a 
period of remission but I have found no in- 
stances recorded where the spleen was ac- 
tually reduced in size and where clinical 1m- 


Diagnosis, erythroblastic anemia. 


Fic: 4, Case IL 


First examination. Note the prominent trabecula- 
tion of the bones of the pelvis and long bones; 
medullary rarefaction and thin cortex of long 
bones. 
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p-ovement was noted following any form 
o: treatment, other than splenectomy, and 
then, as pointed out by Cooley, it was only 
temporary. We are disposed to consider 
that the results obtained were due to the 
institution of treatment in an early stage. 
Nevertheless, unless future observations 
show a decided improvement in the blood 
picture we are not sanguine concerning the 
ultimate result. The expression by Dr. 
Cooley that these patients were making 
bricks without straw would seem to be a 
succinct statement of the state of affairs 
until such time as we can determine what 
factors constitute the straw. 

The roentgen treatment consisted of five 
series at monthly intervals. The areas ex- 
posed were the spleen and the long bones 
of the legs, the latter as one area. One area 
only was treated at each visit, at which 
time 100 r was given with 6 mm. Al filtra- 
tion at 40 cm. distance, 130 kv. On the al- 
ternate day the other area was exposed in 
like manner. This was done for two expo- 
sures over each area. 

After the fifth month, treatment was 
discontinued and when the patient returned 
eight months after the first treatment was 
instituted, the improvement previously 
noted was observed. 

We have included in this series a report 
of another case of erythroblastic anemia 
(Figs. 6, 7, and 8), through the courtesy 
of Dr. Ralph S. Bromer. This patient was 
also treated by radiation but with no 1m- 
provement. The bones of this patient show 
almost as marked changes as those noted 
in our fatal case. The bone changes noted 
in the case which responded were not near- 
ly so marked. The differences were: no 
changes in the calvarium, less marked thin- 
ning of the cortex, less prominent trabec- 
ulation and no marked cardiac enlarge- 
ment. As the patient improved there ap- 
peared a greater tendency to transverse 
striation, particularly at the metaphyses, 
together with definitely increased density 
of the metaphyses. 

For purposes of record, we have append- 
ed the report of a case of sickle cell anemia 
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Fic. 5. Case u. Note the slightly increased bone 
density. Less marked trabeculation. Increased 
transverse striation, following roentgen treatment. 


(Figs. 9 and 10), also through the courtesy 
of Dr. Bromer, and one case of celiac dis- 
ease, on my own service, accompanied by 
profound anemia. The bone changes in S1C- 
kle cell anemia, as noted roentgenographt- 
cally, have already been pointed out by 
Vogt and others. They are similar in some 
respects to those found in erythroblastic 
anemia, but not by any means as profound. 
Nevertheless, the changes noted 1n our sec- 
ond case of erythroblastic anemia resem- 
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Diagnosis, erythroblastic anemia. 


Case III. 
Roentgenogr: am shows sal: arged globular heart: 
accentuated trabeculation of ribs. 


Fic. 6. 


ble somewhat more closely those of the case 
of sickle cell anemia. This would tend to 
bear out the observation already made by 
Cooley that the bone changes in the ane- 
mias of childhood are not primary. May it 
not be that the roentgen evidences of 
change are an index of the sev erity of the 
anemia? 

With this thought in mind we have in- 
cluded a report of a case of celiac disease 
accompanied by profound anemia (Figs. 11 
12, and 13). Celiac disease, or intestinal 
infantilism of Herter, is a disease of infan- 
cy, characterized by extreme carbohydrate 
intolerante: The diagnosis is based upon: 
retardation of growth, large,offensive, gray- 
colored stools, distended abdomen, peev- 
ish disposition and intolerance to carbo- 
hydrates. Reports of roentgen studies are 
rather meager. Neff says, “The bones are 
small and ossification of cartilages is de- 
layed.” Marriott reports essentially the 
same. Levinsohn states, “Osteoporosis is 
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common, caused possibly by a negative 
balance or a B. avitaminosis. Spontane- 
ous fractures occur. Delayed dey elopment 
of ossification centers are demonstrable. 
‘Year rings’, evidence of periods of delayed 
growth, can be seen by X-ray.” 

The patient presented certain roentgen- 
ographic evidences which led to a re eport of 
some form of congenital anemia before we 
saw the blood picture and without any 
knowledge of the clinician’s diagnosis. We 
believe the evidences seen w ere due partly 
to the profound anemia and partly to the 
growth retardation as caused by the intes- 
tinal disturbance. The blood picture was as 
follows: Hemoglobin, 50 Der cent: red blood 
cells, 3,330,000: white blood cells: 7,500; 
poly ion sneiiclears 53 per cent; small 
lymphocytes, per cent; large lympho- 
cytes, § per cent; eosinophiles, per cent; 
5 normoblasts; 2 microblasts; 2 megalo- 
blasts; red blood cells markedly irregular 
in size and shape. 





Kic. 7. Case m1. Note the characteristic cortical 
thinning, medullary rarefaction, prominent. ir- 
regular trabeculation. 


ob. XXX, Now § 


The spleen was somewhat enlarged. The 
skull presented only slight changes, charac- 
terized mainly by slight trabeculation, 
slight widening of medullary space partic- 
ularly in the frontal and parietal regions. 
The pelvis showed definite trabeculation 
as did the femora and tibiae, with some sug- 
gestion in the hands and feet. The distal 
diaphyseal ends of the femurs and both 
diaphyseal ends of the tibiae presented 
some transverse striations, the so-called 
“vear rings” of Levinsohn. The medullary 
portions of femora and tibiae suggested 
come osteoporosis. The scapulae and ribs 
also indicated accentuation of the normal 
trabeculation. 

Although the anemia in this case was ob- 
viously a profound secondary anemia, 
undoubtedly the nutritional disturbance 
brought about sufficient demands on the 
reticulo-endothelial system to cause roent- 
cen evidences. 

Although the picture of erythroblastic 
enemia from a roentgenographic stand- 
point is totally dissimilar to that seen in 
this case of severe secondary anemia, there 
eppear to be sufficient points ın common 
between the less advanced case of congent- 
tal anemia and the secondary anemia to 
suggest further studies along these lines. 

The opinions herein expressed are based 
on too few cases to warrant any presump- 
tion of conclusions. 

CASE REPORTS 

Case 1. M. R., female, aged two. American 
born of Italian parentage. Admitted to Bur- 
|ngton County Hospital, New Jersey, Septem- 
ber 23, 1931. Diagnosis of splenic anemia. 

Chief Complaint. “Not enough blood.” 

Personal History. Normal infant at birth, 
rormal delivery. One of twins, the other twin 
born dead. Weight 10 Ib. at birth. Breast fed 
for eight months. Did well until six months old 
when she became pale and fretful. Lost weight. 
Admitted to Philadelphia Hospital. Remained 
for ten davs, was given two transfusions, then 
taken home against advice. Has been under at- 
ention of various physicians since, with remis- 
sions and sade aon: en ppOtite tau no vom- 
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Fic. 8. Case mr. This also shows the characteristic 


cortical thinning, medullary rarefaction, and 
prominent irregular trabeculatton. 


large. Apparently slight temperature at times. 
No cough or cold. Fretful. Mother not strong; 
father well. One older child living and well; one 
child dead, 
old suffering similarly to patient. 

Physical Examination. Extremely pale and 
emaciated. Skin dry and of curious yellow color. 
Coughs frequently. Bluish white sclera. Mu- 
cous membrane pale. Enlarged tonsils. Some 


enlargement of lymph nodes of neck; those of 


axillae and groins palpable but not markedly 
enlarged. Respirations somewhat rapid, slight- 
ly impaired resonance. Breath sounds dimin- 


cause unknown; one child a year 


+ 
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Fic. 9. Case iv. Diagnosis, sickle cell anemia. Note 
the slightly transverse striation near the proximal 
metaphyses of tibiae. 


ished over bases, posteriorly, No rales noted. 
Abdomen quite prominent. Liver apparently 
enlarged, palpable about 2 fingers below costal 
margin. Spleen markedly enlarged, palpable as 
mass extending to level of anterior superior 
spine. Definitely notched. Extremities grossly 
negative, 

Roentgen Findings. October 24, 1931. Ex- 
amination of the lower extremities and skull 


F. FK. Borzell 


NOVEMBER, 1933 
shows the following: The long bones of the legs 
show decided generalized decalcification with 
thinning of the cortex, some widening of the 
distal portion of the diaphyses of the femurs, 
an irregular porosity of the medullary portion 
with evidences of fine trans-striation, all of 
which are characteristic of an erythroblastic 
anemia. The calvarrum shows distinct thicken- 
ing of the frontal bone with some roughening 
and striations at right angles to cortex at the 
vertex and along the upper parietal region. 

November 4, 1931. The upper extremities, 
ribs, vertebrae, clavicles and pelvis all show ad- 
vanced evidence of the pathology noted in the 
lower extremities. The ribs are particularly por- 
ous and are almost devoid of any cortical ossi- 
fication. 

September 23, 1931. Examination of the chest 
shows the heart decidedly enlarged, globular in 
shape, with all its chambers much enlarged. 
The left apex shows great decrease in aeration. 
There is accentuation of all the peribronchial 
and parenchymal markings throughout both 
lungs with some evidence of slight studding in 
the left apex. The right interlobar pleural sep- 
tum 1s somewhat thickened. 

Conclusions. Cardiac enlargement. The pul- 
monary appearance is very much like that of 
bronchopneumonia. 

Specimens sent tootherlaboratories for check- 
up showed from 1§8 to over 200 normoblasts: 
66 per cent Ivmphocytes reported from one 
laboratory with the notation that quite a num- 
ber of these might have been normoblasts. This 
was because of the apparent age of the smears 
that were submitted to the other laboratories. 

The author has serious reason to believe that 


Blood Examination 

725/31 a 1/6/32 
Hemoglobin 25%, 35% 35% 
Red blood cells 2,180,000 AIO ,OOC 1,120,000 
White blood cells 47, goo 80,250 26 , 800 
Small lymphocytes 46% Lymphocytes and lympho- 47%, 

blasts 33%, 

Large lymphocytes 1&% 4% 
Neutrophiles 23% 21 or, eee 
Lymphoblasts Pew Normoblasts 2 


Myelocvtes 
Anisocy tosis 
Poikiloev tosis 


Anisocy tosis, potkilo- 
cytosis and polychromato- 
philia present in marked 
degree. 


Sea 
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Polychromatophilia 
Basophilic degeneration 


Reticulocy tes 
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che differential count made at the hospital was 
naccurate because of the absence of a skilled 
oathologist. 

During the course of illness the child devel- 
oped evidences of pleural effusion with a bron- 
chial pneumonia. Transfusion was resorted to 
n several instances. Roentgen treatment was 
apphed, giving 100 r over the spleen. The 
datient’s condition was such that further 
roentgen treatment was not permitted and the 
patient died on January 6, 1932. 

Autopsy Report. Subject that of a female 
child, two vears of age, markedly emaciated. 
No external abnormality found other than a 
cransparency of the skin, peculiar of extreme 
anemia. 

Thorax and abdomen opened through the 
asual midline incision. 

Lungs: Freshly formed pleural adhesions 
round over both lungs, the right side being, 
nowever, more extensively involved. About 2 
zo 3 ounces of dark, flaky fluid found free with- 
in the left pleura] cavity. Except for congestion 
at bases the lungs proper were found normally 
Alled with air. 

Heart: Increased amount of pericardial fluid 
and dilatation of the right side noted. The myo- 
eardium and endocardium, as well as the valves 
of the great vessels and heart, were normal. 
The mediastinal glands were enlarged some- 
what but were discrete and not calcified. 

Abdomen: Marked distention of the stomach 
as well as coils of small and large intestines. 
Other than this there were no gross abnormal- 
ities to be seen along the gastrointestinal tract. 

Liver: Weighed 1 pound 6 ounces. It was 
dark brown in color, showing the unusual mot- 
tling due to increased lobular markings. Cap- 
sule was not thickened, stripped easily and 
showed no adhesions. Cut surface was some- 
what granular and gave the impression of in- 
creased interstitial fibrosis. 

‘pleen: Markedly enlarged (weighed 4 02.) 
and showed perisplenic adhesions over the pos- 
teromedial surface. It felt hard and nodular and 
was covered with an adherent thickened cap- 
sule. Cut surface was slate colored and gran- 
ular, bleeding very little. Apparently there was 
marked increased interstitial and perivascular 
fibrosis. 

Kidneys: Normal in shape and position. Cap- 
sule stripped easily and was of normal thick- 
ness. Cut surface showed normal proportion 
between thickness of cortex and medulla. 
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Fic. 10. Case iv. Shows the tendency to transverse 
stration in all metaphyses. 


Mesenterte glands were enlarged. 

Pancreas was normal. 

A section of bone marrow was removed from 
the left tibia for microscopical examination. 

Microscopical 

Bone Marrow: Hyperplasia as shown by in- 
creased numbers of very voung cells of the retic- 
ulo-endothehal series. 

Lung: Areas in which alveoli are filled with 
fibrinous exudate but no migratory cells. Con- 


gestion of vessel around alveoli, 
Gross Pathological Diagnosis: (1) Right-sid- 


ed cardiac dilatation. (2) Pleurisy with effusion 
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NLD. 


Fe in , aged two, American. Diagnosis, 
celiac disease. Note the slight medullary rare- 
faction: somewhat thin cortex; transverse stria- 


tionsat metaphyseal ends; accentuated trabecuia- 
tion of bones of the feet. 


on the left and plastic pleurisy on the right side. 
(3)Hepatitis and splenomegaly (with fibrosis). 
(4) Bone marrow hyperplasia. 

Case m. S. R., female, aged thirteen months, 
sister of Case 1. Italian parentage, born in the 
United States. 

Chief complaint on admission was paleness 
like older sister. 
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Personal History. Normal full term delivery. 
Breast fed for several months, then milk form- 
ula. At present time takes whole milk, cereals 
and vegetables. Has good appetite and normal 
stools. Her skin has been growing pale and vel- 
low just as older child’s did. Has no definite 
acute illness. Admitted for study. 

Family History. Older sister in hospital with 
diagnosis of anemia. Father and one other child 
living and well. Mother living but not robust. 
Two children dead, one at birth and other from 
unknown cause. 
undernourished Itahan child of distinctly Mon- 
goloid features, not as marked as those of the 
sister. The skin is a peculiar gravish vellow. 
Mucous membrane somewhat pale. Tonsils 
moderately enlarged. Lungs apparently clear. 
Abdomen prominent, liver slightly enlarged. 


and downward to level of ihac crest. The re 
mainder of the physical examination is irrele. 
vant. 

The temperature course was essentially neg- 
ative. 

Roentgen Findings. October 24, 1931. Ex- 
amination of the lower extremities and the 
skull shows the following: The long bones of 
the legs present decided generalized decalci- 
heation with thinning of the cortex, some wider- 
ing of the distal portion of the diaphvses of the 
femurs, an irregular porosity of the medullary 
portion with evidences of fine trans-striation, 
allof which is characteristic of an erythroblast- 
ic anemia. The calvarium fails to reveal any 
evidence of bone changes except for a slight 
tendency to thickening of the frontal bone. 
November 4, 1931. Both upper extremities 
show the same characteristic evidences of thin- 





Blood Picture 


POF face 3i Irfa gi 
Hemoglobin 45% Zeo 
Red blood cells 8, 190006 > 400 ,00C 1 $90,000 
White blood cells 28 450 paso = 100 
Small lymphocytes 40% 62% 86% 
Large lymphocytes 30% ga 146% neutro- 
| philes 
Poly morphonuclears nea R 1 Normoblast 
Red cell showing basophilic 
Large mononuclears 26% Lymphoblasts 32% degeneration 


Normoblasts 34% 
Marked anisocytosis 


Anisocy tosis and potkilo- 
evtosis 


Marked poikilocy tosis 
Basophiles 
Several Cabot’s rings 
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ning cortex as the lower extremities. The ribs 
¿lso show suggestion of the same pathology. 

Roentgen therapy was discontinued in June. 
Since that time the child’s condition has been 
clinically improved. She has gained weight and 
strength and appetite is good. The spleen has 
Leen reduced until it is only partly palpable. 
The blood picture, however, is not materially 
improved and at the last examination hemo- 
globin dropped to 25 per cent. There 1s, appar- 
eatly, some improvement in the aberrant cells. 

Further roentgen examinations of the long 
bones showed no advance in bone changes and 
definite tendency to return to normal. 

At the first examination, no attempt was 
rade at an accurate differential count. 

Second report: About this time, control ex- 
aminations were made at several other labora- 
tcries and large numbers of normoblasts were 
found. We believe that because of local labora- 
tcry conditions existing at this time the differ- 
ertial examination was not as accurate as It 
should have been. This applied to most of the 
blood counts. 

Case ru. S. M., male, aged three, Italian. 
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Fic. 12. Same case as Figure 11. Shows accentuated 
t-abeculation of pelvis and femurs. 
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Fic. 13. Same case as Figures 11 and 12. Shows 
markedly accentuated trabeculation of hands and 
feet. 


Admitted October 15, 1931, on service of Dr. 
Ralph S. Bromer, Children’s Hospital, Phila- 
delphia. 

Chief complaint was large abdomen, weak- 
ness and paleness. 

Provisional Diagnosis. Splenohepatomegaly. 

Family History. History obtained from 
grandmother by interpreter. Mother aged twen- 
ty-five and father thirty; living and well. No 
other children. Paternal grandmother had asth- 
ma. No history of tuberculosis, nephritis or 
cancer. 

Personal History. Born at easy labor, breathed 
immediately and seemed well. Birth weight 
g lb. Health during infancy was good until 
six months of age. Gained weight well. Sat up 
at three months. Never breast fed, given half 
milk and half water with a little sugar and lime 
water. Cod-liver oil and orange juice after seven 
months of age. Started to feed vegetables and 
bread at age of five months. Sleeps well unless 
eating before bed. Has had no contagious dis- 
eases or colds. Apparently well until six months 
old. At that time he began to vomit a great 
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deal nearly. every day. When he would vomit 
much it was noted that he would have fever. 
The infant was given medicine by a doctor 
whereupon he improved somewhat but later 
vomiting and fever returned. Gained and lost 
weight spasmodically but did not gain steadily. 
After six months of age, his abdomen began to 
enlarge gradually for a year. Later it became 
larger and larger. Child was very constipated. 
After he was a year and a half old the abdomen 
seemed to remain stationary in size, but the 
constipation continued. He became more pale. 
. About three months ago it was noticed that his 
abdomen became smaller, rather gradually and 
the constipation became less marked. He now 
has movements two or three times daily. 
Grandmother thinks he has improved during 
the last three months. 

Physical Examination. Patient is a small and 
poorly nourished white male of about three 
years who does not seem acutely ill. He is some- 


dry crusts, Ears—drums are both negative. 
Eyes—sclerae slightly yellow. Pupils react to 
Blood 
IO ES /3I 
Red blood cells 2,930,000 
White blood cells 23,000 
Hemoglobin 269, 
Neutrophiles ba, 
Lymphocytes 19% 
Large mononuclears 16% 
Eosinophiles 5% 
Basophiles 1% 
Myelocytes 8 oF, 


Polychromatophilia 

Anisocy tosis 

Potkilocy tosis 

Basic degeneration 

Howell-Jolly bodies 

Cabot’s ring bodies, occasional 

Normoblasts, 281 

Megaloblasts, 36 

Mitotic figures 

Platelet count 260,000 per c.mm. 

Fragility test for red blood cells 
Beginning hemolysis o.40 
Complete hemolysis 0.22 
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light and are equal. Conjunctivae are pale. 
Nose is clean. Mouth-—lips are pale, caries of 
a few teeth. Mucous membranes are clean and 
clear. Pharynx is clear. Tonsils are present but 
are not enlarged. Neck adenopathy present. 
No rigidity, pulsation of jugular can be seen. 
Chest is small and emaciated. Ribs stand out 
prominently. Pulsation of heart can be seen in 
the sth interspace. Chest seems to be sym- 
metrical. Lungs—breath sounds are vesicular. 
Percussion note is resonant, no rales. Heart 
rhythm is normal, apex beat is in the sth inter- 
space 1 cm. outside the nipple line; left border 
is about 1 cm. beyond the nipple line. A systolic 
murmur can be heard over the chest, loudest 
over the mitral area. Abdomen is very large. 
The spleen is easily felt, extending down into 
the pelvis. It is hard, smooth and the edge is 
rather sharp. The notch can be felt. When ly- 
ing down the edge of the spleen can be seen 
through the abdominal wall. The liver is large 
and extends a full hand’s breadth below the 
costal margin. It is soft and smooth, the edges 
are round. No tenderness and masses can be 
elicited. Extremities—no deformities. The mus- 
culature is poor. Patellar reflexes are well 
marked. Ankle clonus, Babinski’s and Kernig’s 
are absent. 

Impression. Splenic anemia, or Gaucher’s dis- 
ease. 





Picture 
2/43 42 2/19/32 B/ 5242 
2,820,000 2,820,000 1,630,000 
16,600 15,000 6 600 
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Roentgen Report (Dr. Ralph S. Bromer). 
Examination of the spine and pelvis shows a 
slight tendency to rarefaction. 

Long bones and skull. Perpendicular stria- 
zons such as occur in erythroblastic anemias 
of the Cooley type or in the so-called congenital 
anemias. The changes in the long bones, 
namely, widening of the shaft and thinning of 
the cortex, with rather widely spread trabecula- 
tion shadows, and also perpendicular striations 
at the ends of the shafts, are typical. 

Teleroentgenogram. There is a marked in- 
crease in the width of the right auricle and left 
ventricle shadows, also of the median arc, the 
heart having a globular shape. It is difficult to 
venture an opinion as to the cause of this with- 
cut knowing more of the physical findings. 

Treatment consisted of numerous blood 
transfusions with variable effect, mainly none. 
The child received an indefinite quantity of 
roentgen therapy but with no material change. 

Splenectomy was then done, recovery satis- 
factory. 

Further transfusions were given. Blood pic- 


Erythroblastic Anemia 


667 


ture, however, failed to improve. Hemoglobin 
dropped to 15 per cent. 

The patient was still living at the last report. 

Case 1v. T. G., Male, aged four, negro. 

Roentgen Findings. The long bones show 
slightly increased density of the zones of the 
temporary calcification, while the skull shows 
marked thickening of the outer table of the ver- 
tex of the occiput, due, I believe, to the anemia. 
The typical perpendicular striations are not 
present. 

Blood Picture 


(17/33 
Red Blood cells 2,930,000 
White blood cells 36,000 
Hemoglobin 42% 
Neutrophiles 36% 
Lymphocytes 53% 
Transitional 8% 
Eosinophiles 2% 
Basophiles 1% 


Complete sickling after standing overnight. 
Polychromatophiha~slight 

Achromia—slight 

Normoblasts-——7 found while counting 100 leucocytes 
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ROENTGEN [IRRADIATION OF THE PARATHYROID 
REGION IN CYSTIC DISEASE OF THE BONES | 
AND IN OSTEITIS DEFORMANS* 


By A. MERRITT, M.D. 


WASHINGTON, D. €. 


T IS not at all probable that cystic bone 

diseases have a common cause, but that 
many are dependent upon an Increase of 
the parathyroid hormone is an established 
fact. To what extent this secretion influ- 
ences other osteopathies and other diseases 
where calcium metabolism is involved fur- 
nishes abundant opportunity for specula- 
tion and study. 

The inhibiting and destructive effects of 
radiation on the endocrines is of course 
well known, and the following cases are 
reported to show that the parathyroid 
glands are no exception to this rule. 

A careful search of the literature fails 
to disclose any recorded evidence that 
roentgen therapy over the parathyroid re- 
gion has ever been attempted as a thera- 
peutic measure in cystic bone disease or 
osteitis deformans. One case reported here 
was classified as multiple myeloma, but 
the astonishing general improvement fol- 
lowing roentgen treatment to the cerv- 
ical region for the relief of pain raises the 
question if myeloma may not also be of en- 
docrine origin. 

Theoretically, at least, the best approach 
to parathyroidism is by radiation therapy 
and while all the cures of cystic bone dis- 
ease hitherto reported have followed sur- 
gical removal of one or more parathyroid 
glands, there are and always will be ob- 
stacles which render surgical attack so diffi- 
cult that irradiation, if reasonably success- 
ful, will become the method of choice. 

Case 1. The patient, female, white, unmar- 
ried, aged thirty-four, was referred to our Clinic 
at Garfield Hospital by Dr. Bullock of Wash- 
ington, D. C. Family history unessential. 

Past History, Usual childhood diseases. Had 


t Case report, 7. dm. M Ass, May 13, 1932. 


always enjoyed good health until January, 
1928, when symptoms of hyperthyroidism de- 
veloped. In addition to the cardinal signs there 
was a loss of 40 lb., insomnia, nausea, and 
vomiting, and marked muscular weakness. 
Prior to the subtotal thyroidectomy which was 
performed August 14, 1928, the B.M.R. was 
+23 per cent. Subsequent to the operation 
there was satisfactory general improvement to 
the point of perfect health for a year, when 
nervousness returned with all of the previous 
symptoms of hyperthyroidism which were 
thought by the patient to be “more severe than 
before operation.” In addition, she complained 
of increasing stiffness and pain in the right 
knee which finally, together with symptoms of 
hyperthyroidism, produced complete disability. 
The patient was admitted by ambulance May 
16, POA * 

Physical Examination. Emaciated white fe- 
male, very nervous and apprehensive. Tem- 
perature 98.6°F.; pulse 98, respiration 20. 
There was a pronounced tremor of the fingers; 
slight bilateral exophthalmos; scar of a previous 
thyroidectomy with a rather frm bilateral 
moderate enlargement of the thyroid gland 
above scar; heart and lungs normal; abdominal 
viscera presented no demonstrable abnormal- 
ity; B.M.R. +35 per cent; blood, urine and cal- 
cium determination not done; Wassermann 
negative; weight gs lb.; right leg semi-flexed 
and could not be manipulated without producing 
excruciating pain in the knee joint. The knee 
was slightly swollen. 

Roentgenograms of the right knee showed 
cyst-like areas of bone destruction involving 
the distal end of the right femur with definite 
periosteal proliferation. The cortex was broken 
through in places which doubtless permitted 
the egression of fluid resulting in bone prolifera- 
tion. Chest and skull negative. 

Treatment, Roentgen therapy was given to 
the neck over two areas including the thyroid 
and parathyroids, in the following dosage: 5 


* From the Radiological Clinic of Groover, Christie and Merritt. Read in a Symposium on Malacie Diseases of Bone, Thirty-third 
` en. F iy ‘ad ‘ y x h PA | Caa Ee m amn ie f 
Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 


668 


VoL. BAA. No. 5 


ma., 135 kv., 10-inch distance, § mm. Al filter, 
6 minutes to each area. 

On June 6, 1931, three weeks later, there was 
general improvement and almost complete re- 
lief of pain in the right knee. This attracted our 
attention and we, for the first time, notedjthe 
possible relation between the cystic bone dis- 
ease, pain in the joint, and the parathyroids. 

On June 27, the patient could walk very 
well without assistance and there 
tinued general improvement. The pain had en- 
tirely disappeared. Roentgen treatments were 
continued at three-week intervals to October 
12, 1931, when there was scarcely a trace of 
hyperthyroidism or of the bone lesion. 

The total number of treatments given was 
eight, the last being administered December 15, 
1931, immediately after a basal metabolic rate 
determination, which was +16 per cent. The 


was con- 





Fig. 1. Case 1. Cystic right femur before irradiation 
of parathyroids. May 16, 1931. 
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Case I. 
September EZ, 1032. 


Fic. g, After irradiation of parathyroids. 


patient continued to gain in weight and health 
until the optimum of both was attained. She 
resumed her usual duties as a stenographer and 
was finally examined, photographed and dis- 
charged, September 12, 1932. 

Case 11. Mr. X., white, married, aged fifty; 
referred by Dr. S. R. Karpeles of Washington, 
D. C., for general roentgen examination; occu- 
pation, designing draughtsman, Ordinance De- 
partment, U. S. Army. Family history unessen- 
tial; wife living and well; one child aged twenty- 
four, living and well. 

Past History. Rheumatism in 1923, in bed for 
two weeks; denies venereal disease; no tuber- 
culosis contacts. Except as noted general health 
has always been excellent, and up to recent ill- 
ness has been an active tennis player. Since 
1917 he has averaged 1000 miles of railway 
travel per month in connection with his pro- 
fession. 
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In February, 1929, patient was confined to 
bed for a day following a ride on a gun-carriage 
1929, while 
“something 


over a rough road. On March 6, 
lifting a heavy weight he heard 
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appeared to have appreciated the nature or 
gravity of the case. 

About September 21, 1930, he returned to 
work but suffered much pain in the back and 





Fic. 3. Case 11. Cystic bone disease showing verte- 
brae at onset of disease. June 6, 1930. 


snap” in his back and experienced intense lum- 
bar pain which, however, “lasted only a min- 
ute.” He resumed work next day and continued 
thereafter with but slight back pain until De- 
cember 15, 1929, when he was “taken with 
lumbago” and remained in bed for two weeks, 
returning to work January 2, 1930. July 1, 
1930, found him in bed again with a lame back, 
and under a physician’s care for two months. 
About this time he was advised by a social 
worker to have his back x-rayed, which was 
done in a commercial laboratory. The patient 
was then seen by two successive orthopedists 
and the rather unsatisfactory roentgenograms 
were also submitted to them. Neither of them 


ic. 4. Case 11. Six months after irradiation of the 
cervical region. August 10, 1931. 


could not lean over a drawing board or use a 
drafting machine. He was unable to raise a 
window, hold a telephone receiver to his ear 
or turn over in bed, and he discovered that his 
height had decreased from 5 ft. 84 in. to 5 ft. 
32 in. He also noted an unusual prominence of 
his breast bone, a spinal deformity and pain 
radiating from back to left hip and thigh. 
Sneezing or coughing aggravated the back pain, 
and for two months before this examination the 
slightest exertion was followed by considerable 
diffculty in breathing. 

Physical Examination. March 2, 1931. Pa- 
tient is emaciated, anemic, dyspneic, and ob- 
viously in considerable distress. He stands with 
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legs widely separated and supports his back by 
placing hands on his hips. Shoulders elevated 
and appear square across. Neck shortened and 
head held forward. Upper third sternum con- 
cave; lower two-thirds convex. There is a 
marked kyphosis with maximum convexity from 
tie 3rd to the 8th dorsal vertebra. Skin shows 
evidence of pressure over this region. Lymphat- 
ic system negative; other special examinations 
negative except heart which showed evidence 
cf failing compensation accompanied by or- 
ganic disease, and marked secondary anemia, 
tut with no unusual blood elements; normal 
calcium content; urine negative except for pres- 
ence of Bence-Jones Temperature 
ranged from 94° to 98.6°F. while under observa- 
tion and treatment at Garfield Memorial Hos- 
pital where he was admitted March 9, 1931. 
Roentgen examinations showed myriads of 
cystic areas in all bones from the cervical verte- 


bodies. 





Fic. §. Case 11. Thirteen months after irradiation of 


the cervical region. September 12, 1932. 


Roentgen Irradiation of the Parathyroid Region 671 





Fıc. 6. Case 111. Osteitis deformans of the left tibia 
before irradiation of the parathyroid region. Octo- 
ber 8, 1931. 


brae to the middle thirds of the femora. There 
was almost complete decalcification so that the 
bodies of the vertebrae scarcely registered on 
well made films. The last three lumbar verte- 
brae showed almost complete collapse and all 
the vertebrae showed marked narrowing. There 
was involvement of the proximal third of the 
right humerus. Chest examination showed evi- 
dence of chronic passive congestion and exten- 
sive involvement and deformity of the bony 
framework. Gastrointestinal study negative. 

On the basis of roentgen findings and Bence- 
Jones bodies in the urine a diagnosis of “‘prob- 
able myeloma” was made. 

Treatment. Absolute rest in bed. Special 
dietary measures for anemia, viosterol and deep 
roentgen therapy over lumbar, thoracic and 
cervical regions. A total of 1,800 ma-min. at 200 
kv., 60 cm. distance, 0.5 mm. Cu and Al, over 9 





Fic. 7. Case 11. Same bone four months after irradia- 
tion of the parathyroid region. February 18, 1932. 


areas, posterior and lateral lumbar, and pos- 
terior and lateral thoracic regions from March g 
to 28, 1931. Patient returned to his home April 
5, 1931, considerably improved. He returned to 
the hospital May 12, 1931, for additional irra- 
diation because of intense pain in the cervical 
region. A total to one area, posterior cervical 
region, of 600 ma-min. was administered in two 
treatments on successive days at 60 cm. dis- 
tance. 

March 30, 1931. Pain in back and left hip 
which had been an early and persistent com- 
plaint had almost subsided and there was “‘det- 
nite evidence of increased calcification in spine 
and pelvis’ at this time. On May 15, patient 
returned to work putting in a 7 hr. day stand- 
ing at the drawing board for 2} hours. General 
improvement continued and the patient was 
presented, in person, September, 1931, to- 
gether with the original roentgenograms and 
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clinical laboratory findings, to the Bloodgood 
Bone Clinic in Baltimore by his physician and 
Drs. Merritt, Lindsay and Lattman, as a case 
of myeloma. 

A practically unanimous opinion favoring 
this diagnosis was obtained at that Clinic. 

Progress Notes and Summary. The patient 
has resumed his former occupation with no in- 
terruptions on account of his former disability. 
Roentgenograms show increasing calcification 
of all cystic areas and no new areas have de- 
veloped except in the skull where some were 
noted in a recent examination. 

The most striking improvement followed 
deep roentgen therapy to the cervical region 
and treatments have been resumed over this 
region on the theory that the case is one of 
widespread cystic bone disease resulting from 
hyperparathyroidism. The urine 1s now nega- 
tive for Bence-Jones bodies. The patient was 
again studied at the Bloodgood Clinic, Septem- 
ber 21, 1932, as a case of parathyroidism and 
this opinion was sustained by a large majority. 

A careful check-up on the original roentgeno- 
grams made in June, 1930, shows a third lum- 
bar vertebra which has the appearance of hav- 
ing exploded. This together with other bony le- 
sions observed then and later plus the records 
of similar cases in the literature warrants a 
change in diagnosis from myeloma to para- 
thyroidism.* 


Case ur. Female, white, single, aged fifty- 
three, was referred by Dr. Bullock of Washing- 
ton, D. C., for roentgen examination of the left 
leg. Family history unessential. 

Personal History. Patient has experienced in- 
creasing intermittent pain and lameness in left 
leg for past year or more. Patient is a well- 
nourished female who appears to be about sixty 
years of age. General examination negative ex- 
cept for slight lameness of left leg and a saber- 
shaped deformity. Special examinations nega- 
tive. Roentgen examination shows the charac- 
teristic findings of osteitis deformans in the 
left tibia only. 

Treatment. Roentgen therapy over para- 
thyroids: § ma., 135 kv., 10-inch distance, 6 
minutes, § mm. Al filter, to each side of neck, 
every three weeks, as an experimental proced- 
ure. Following second treatment a roentgeno- 


* This patient died June 9, 1933, of multiple myeloma, 
verified at autopsy, but no parathyroid glands were found. 
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gram of the affected bone showed a definite 
change. There was an appreciable diminution 
in the calcium content of the tibia; the cortices 
were much less dense and there was anactual 
decrease in the diameter of the bone. The pa- 
tient has less pain and claims to “‘feel better.” 
The patient was returned for roentgen study 
three times in as many days to confirm the 
above findings. 

Four treatments in all were given and a sub- 
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sequent roentgen study showed no essential 
change in the bone since previous examination. 


Relief of pain following irradiation of 
the parathyroid region has been reported 
in two other well established cases of 
osteitis deformans observed by Dr. Latt- 
man and myself and Drs. Coe and Otell, 
not here recorded because comprehensive 
data are not available at this time. 





NOVEMBER, 1933 


FOREIGN BODY REMOVAL WITH THE AID OF 
THE DOUBLE PLANE ROENTGENOSCOPE: 


By WILLIS F. MANGES, M.D. 


PHILADELPHIA, PENNSYLVANIA 


cO FAR as I know, Grier,! of Pittsburgh, 
was the first to assemble a double plane 
roentgenoscopic apparatus. I remember 
seeing it in his office many years ago, and 
some years before I did the same thing. 

My first work of roentgenoscoping in 
‘two planes was accomplished by moving 
the vertical roentgenoscopic apparatus 
to the side of the horizontal roentgeno- 
scopic table. This was a very dangerous 
scheme because there were many assistants 
or spectators in the room and they were 
prone to approach the exposed high ten- 
sion wires. As soon as possible we changed 
to apparatus which had the roentgen tube 
inside the high tension transformer case, 
so that the element of danger from electric 
shock was entirely eliminated. 

At present we have one transformer 
mounted on a movable carriage under the 
table. Another similar transformer is 
mounted on a framework so that it can 
be raised or lowered and it is at one side 
of the table. Each transformer has a 
separate filament control and milliam- 
meter, also a foot switch. The apparatus 





is shifted to one end of the table or the 
other, according to the side on which the 
foreign body is located, in order that the 
side containing the foreign body may be 
nearest the screen. I use a 6 X8 inch screen 
with a wooden handle, and a magnifying 
glass, so that I have the screen in one 
hand and the magnifying glass in the other. 
The table was formerly a horizontal roent- 
genoscopic table. It has a canvas top and 
underneath the table on a framework there 
are tracks running lengthwise on which the 
transformer platform is moved, so that this 
transformer under the table can be moved 
the entire length of the table. We have ex- 
tra wooden tops that are supported above 
this table on crosspieces. They bring the 
patient up to the proper height for the bron- 
choscopist. The ends are beveled in such a 
way that the patient’s arms can be thrown 
downward and toward the head so that 
they are out of the line of vision for 
lateral roentgenoscopy. We have one of 
these for children and one for adults. 
The transformer that is mounted at the 
side of the table is on casters so that it 





Fic. 1. The pin is beyond direct vision through the bronchoscope. Note that in neither view is it in line with 
the lower lobe bronchus. 


* Read at the Radio'ogical Conference, Philadelphia, Jan. 27 


28,1923. 
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can be moved to any point in the room. 
One can now buy better-looking and more 
flexible apparatus. Our outfit has the 
advantage of having proved successful 
in hundreds of cases, with less than 1 per 
cent of failure or mortality. 
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been the safety pin, but we have had 
numbers of pins, needles, nails, tacks, 
screws, toys, hairpins, bullets, staples, 
jewelry, dental foreign bodies, bird shot, 
ere 

The indications for use of the double 
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Kic. 2. The staple is surrounded by a dense process. 


Jackson? has emphasized the dangers 
of attempting to use roentgenoscopy in 
one plane only, in the removal of foreign 
bodies in the bronchi. 

The operation with a double plane 
roentgenoscope might also be dangerous 
if the bronchoscopist were inexperienced, 
and especially if both the bronchoscopist 
and roentgenologist were inexperienced. 
Our extremely low percentage of failures, 
and only one death in literally hundreds 
of cases, seem to prove the safety and value 
of the method under favorable conditions 
and in competent hands. 

The vast majority of cases at the Jetter- 
son Hospital have been foreign bodies in 
the bronchi, the esophagus, or the stomach, 
but we have also had cases of foreign body 
in the brain, quite a number of non-mag- 
netic foreign bodies in the eye, in the neck, 
in lung tissue extrabronchial, in the abdom- 
inal viscera, and in soft parts generally 
throughout the body. 

The foreign bodies have been of the 
greatest variety. The most common has 


plane roentgenoscope are: (1) all opaque 
foreign bodies in the air passages below 
the larynx having sharp points (I ig.1), 
irregular shape, cutting edges, projections, 
or length; (2) all opaque foreign bodies 
that lie beyond direct bronchoscopic vision, 
whether they are in anterior, posterior 
or lateral branches of the bronchi, or 
whether at too great depth for the broncho- 
scope to reach (Fig. 2); (3) all opaque 
foreign bodies that are associated with a 
pathological process that interferes with 
bronchoscopic vision; (4) foreign bodies 
that are extrabronchial (Figs. 3 and 4) 
but in close relation to fairly large bronchi, 
and that are not too large to be brought 
into the bronchoscope or into very close 
relation to the end of the bronchoscope; 
(5) in the esophagus, all open safety 
pins (Fig. 5); (6) all opaque, large, irreg- 
ularly shaped foreign bodies below the 
level of the suprasternal notch; (7) all 
opaque foreign bodies associated with 
stricture of the esophagus or any pointed 
or long (Fig. 6) foreign body that lodges 
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and remains in the esophagus; (8) in 
the stomach, as a rule open safety pins 
of medium or large size should be removed; 
(9) opaque foreign bodies having length, 
such as nails, hairpins, etc.; (10) in any case 
where the patient has a pyloric or duodenal 
esion, or any foreign body that remains in 
the stomach for more than a few days; 
(11) any foreign body that 1s apt to present 
an emergency if not promptly removed. 
For instance, Dr. Farrell helped in one case 
where a capsule of radium was removed 
* from the stomach in this manner; (12) in 
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the eye, any non-magnetic opaque foreign 
body in the eyeball or orbit that can be seen 
roentgenoscopically. It 1s extremely impor- 
tant that accurate localization with the 
Sweet Localizer or its equivalent be made 
before operation for removal of a foreign 
body ın the eye 1s attempted; (13) in all 
other parts of the body where there is any 
opaque foreign body that for any reason 
demands removal. The simplest case some- 
times turns out to be the hardest. Of this 
group, the most important one is the 
needle. It is commonly found in the palms 


Feny Case §/6 
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lic. 3. The .22 caliber bullet is an extrabronchial foreign body. Note the relation of forceps to the foreign 


body above and of bismuth-insufHated bronchi to foreign body below. These exposures were made at the 


time of the first bronchoscopy. At the second operation, a special bronchoscopic forceps was made to pene- 
trate the nearest small bronchus and then the bullet was grasped and removed through the bronchoscope. 
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Fic. 4. Shows the chest before and after removal of the bullet. 


vf the hands or in the feet. It is especially 
mportant to use the double plane roent- 
zenoscope for removal of foreign bodies in 
soft tissues or hollow viscera when it 1s at 
all possible for the foreign body to be 
moved by surgical manipulation. The sense 
of touch cannot be relied upon to locate a 
foreign body when it is imbedded in soft 
tissue. 


DUTY AND FUNCTION OF THE 
ROENTGENOLOGIST 


The roentgenologist must assume re- 
sponsibility for the amount of roentgen-ray 
exposure to the patient or the assistants. 
While I have had no accidents, I have often 
been filled with anxiety for a period of two 
weeks. One cannot measure the amount of 
radiation given during such an operation, 
but one can expose very small areas, di- 
vide the exposure as equally as possible in 
the two planes, and at every possible 
opportunity turn off the current—for 1n- 
stance, while the bronchoscopist 1s using 
the aspirator or changing forceps or shift- 
ing the patient to a better position or while 
he is trying to get a bronchoscopic view. 


In bronchoscopic and esophagoscopic 
cases, one must be careful to avoid expos- 
ing the head or hands of the assistant hold- 
ing the patient’s head, also the nurse or as- 
sistant holding the shoulders of the patient. 
[n surgical cases the surgeon and his as- 
sistant may get direct exposure. Eye cases 
particularly present risk to the operating 
surgeon when the lateral tube 1s used be- 
cause his forceps are necessarily short and 
small so that his hand has to be close to 
the part to be viewed roentgenoscopically. 
One must be extremely careful to work 
with a very small diaphragm opening and 
be on the lookout for screen shadows of ex- 
traneous objects. | frequently call for light, 
to see that everyone is in a safe position 
and also tell each surgical assistant or 
nurse to keep the hands and arms out of 
line of the rays. 

The tube under the table 1s about 24 
inches from the patient. The rays are fil- 
tered through oil, 1 mm. aluminum, a can- 
vas table top and 1 inch of wood. The ray 
from the lateral tube is filtered only by oil 
and aluminum and the tube may be from 
18 to 24 inches from the patient, so that 
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allowance must be made in using the lateral 
tube. 

An assistant keeps check on the time— 
tells me when fifteen, thirty, forty or fifty 
minutes are up. I use no more current in 
the tube than is necessary to enable me to 
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able experience. It is much better to inter- 
rupt the operation than to produce a roent- 
gen-ray lesion, unless some unusual emer- 
gency exists. | have often asked the bron- 
choscopist or surgeon to stop because | 
feared I was approaching the danger line. 
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CASE 
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. Four large open safety pins in the esophagus of a b aby nine months old were more or less entangled. 


At thë first operation Dr. Jackson pushed the lower two into the stomach. They passed without harm to 
the baby. At the second operation the uppermost pin was taken out through the mouth. The remaining one 


was also removed by mouth at the third operation. 


see the foreign body and instruments. De- 
pending upon the amount of current, and 
the character of the operation, as, for in- 
stance, whether I can mterrupt the expo- 
sure frequently and shift from one tube to 
the other, we have worked as long as forty 
minutes, and in exceptional cases even one 
hour. However, this must not be taken to 
mean that I have exposed the same area of 
any one patient for as much as one hour. 
| would also warn one not to try to operate 
in this way for as much as one hour or even 
forty minutes until he has had consider- 


In such cases we wait for two weeks, if cir- 
cumstances permit, before doing a second 
operation. A few patients have had two, 
three, four or more such sessions before the 
foreign body was finally obtained (Fig. 7). 
In two instances only have we been un- 
successful in removing the foreign body en- 
tirely in bronchoscopic*cases. One was an 
open safety pin high up in the left upper 
lobe bronchus. We succeeded in getting the 
keeper branch but not the point branch. 
The pin was corroded and broke near the 
spring. The other was a needle, an extra- 
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bronchial foreign body, in the right middle 
lobe. It was extremely difficult to grasp and 
finally broke into three pieces, two of which 
were not recovered. The patient lived at a 
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Fıs. 6. Note that the jackstone is below a rather narrow stricture 


Foreign Body Removal 





679 
sure; my hands, therefore, are never ex- 
posed to direct radiation. I use a well-pro- 


tected screen, 6X8 inches, with a long 
wooden handle. This I keep in my left 
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and is producing complete obstruction of 


>əsophagus. An attempt had been made by another surgeon to push the jackstone into the stomach. This 
yroduced definite injury to the esophagus. This foreign body was removed by the method described here 
and later the strictures were dilated to a satisfactory diameter. The foreign body was not visible to the 


yronchoscopist. 


distance, went home, and did not return. 

The roentgenologist also has a definite 
responsibility with regard to his own safety. 
I may be open to criticism when I say that 
in real difficult cases where frequent and 
rapid shifts from anteroposterior to lateral 
views are necessary, I have been wearing 
only surgical rubber gloves and not lead 
rubber. But I am extremely careful to have 


the screen cover the entire area of expo- 


hand while in my right hand I hold a mag- 
nifying glass, also with a wooden handle. 
The advantages of the small screen are 
that it does not tire the operator to hold it 
a considerable length of time; it is possible 
to bring it in the closest possible relation 
with the part under observation; 1t can be 
shifted easily and quickly from one position 
to the other; it is not in the way of the 
bronchoscopist or surgeon as a larger screen 
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might be, and it makes one keep the area 
of exposure small, which is best for many 
obvious reasons. 

Preparation of the eyes for roentgenos- 
copy is to be taken very seriously. A grad- 


Willis F. Manges 





NOVEMBER, 1933 


room, where, when not actually working, l 
keep my eyes shut or covered by my hands 
to keep out the light. | am certain that care 
in preparation has served me well in many 
dificult cases. 


Fic. 7. Above, note bent point branch in close relation to heart. Below, note keeper branch is now close to 
heart and point branch is posterior. This change in position is all that was accomplished at the first opera- 
tion. The pin was removed safely at a second operation. 


ual and long-continued effort to get perfect 
accommodation in darkness is preferable to 
going from bright light to total darkness. | 
wear dark glasses while doing other work, 
for as much as an hour, if possible, before 
such an operation, and then just before 
cases in which the foreign body 1s small or 
deeply situated, I go from one degree of 
darkness to another to complete darkness 
until I go into the dimly lighted operating 


Preliminary roentgen diagnosis and lo- 
calization must be quite complete in order 
that as many as possible of the operative 
problems may be anticipated. This ın- 
cludes preliminary roentgenoscopic as well 
as roentgenographic localization, and es- 
pecially when the foreign body 1s lacking 
in density and is, therefore, seen with diff- 
culty roentgenoscopically. A good magnify- 
ing glass is a very important aid. 
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Fic. 8. Note lead letter “O” on posterior aspect and one on lateral aspect. Other arrows 
be point to a faint shadow of a shawl pin. 


One should not attempt to assist in re- 
moving a foreign body unless he has a def- 
inite knowledge that he can recognize the 
shadow of it in this way. I have occasion- 
ally used a method very similar to that de- 
scribed by Pancoast and Pendergrass*— 
that is, | have from previous roentgeno- 
grams in the anteroposterior and lateral 
views in as near the bronchoscopic position 
as possible determined at about what point 
on the surface of the body the central ray 
would emerge, and there I would place one 
lead letter “O” on the anterior or posterior 
surface and one at a similar point on the 
lateral aspect of the chest (Fig. 8); and 
then with the patient on the double plane 
rcentgenoscopic apparatus make films to 
stow the relation of the foreign body 
shadow to the path of the central ray and 
to the lead letter “O.” Then, at the time 
of operation, it was easy to see the lead 
le-ters and to tell the approximate location 
of the foreign body. This method 1s es- 
pecially valuable when there is a deeply 
situated localized infection that should be 
drained, whether the foreign body 1s re- 
moved or not, because the roentgenoscope 
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Fic. g. A staple is in a completely compressed left 
lower lobe. There is also an extensive pyopneumo- 
thorax. The staple was removed surgically through 
an opening in the chest wall. The surgeon’s forceps 
were directed into the collapsed lung by means of 
the double plane roentgenoscope. 
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at least guides the instruments to the area of 
infection. After bronchoscopic drainage or 
perhaps repeated drainages of such areas of 
infection the foreign body may at times be- 
come easily visible. 

Whenever possible, a duplicate of the 
foreign body should be obtained so that the 
bronchoscopist or surgeon may make tests 
and select his instruments to the best ad- 
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because the upper end of the cavity was 
the most dependent portion when the pa- 
tient was in the recumbent posture. This 
problem was solved by placing a large mag- 
net (Figs. 10 and 11) over the chest wall 
at the level of the bullet and drawing ıt 
downward, making the bullet go to the 
lower end of the cavity where it was easily 
possible to guide the forceps to a satisfac- 
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A steel-jacketed bullet lies in the uppermost part of a cavity when patient is in a recumbent posture. 


Note that it is at too high a position for the forceps to grasp. At the second operation a large magnet was 
applied over the chest wall and by this means the bullet was drawn downward to a position where it was 
possible to have the forceps reach it. The bullet was then successfully removed with the bronchoscope. 


vantage. Complications, such as penetra- 
tion of the wall of the esophagus or bron- 
chus by a pointed foreign body, the pres- 
ence of an enlarged thymus, collapse of 
lung tissue, pneumothorax, exudate 1n the 
surrounding tims, etc., should be consid- 
ered with the utmost care. For example, 
one foreign body (Fig. 9) in an area of col- 
lapsed lung may be removed via the bron- 
choscope while another may require sur- 
gical intervention. In one case a steel- 
jacketed bullet was found in a cavity in the 
left lung. It was easily possible for Dr. 
Jackson to get forceps through the bron- 
choscope into the cavity, but the bullet re- 
mained just out of the grasp of the forceps 


tory grasp of the bullet, whereupon it was 
successfully extracted. 

[ believe that Hickey‘ was the first to 
use a magnet to influence the position of a 
metallic foreign body so that it could be 
successfully grasped. 

The operative problems sometimes change 
with the utmost suddenness, and many of 
our successes have been due to our ability 
—particularly because of the ability of Dr. 
Jackson and Dr. Clerf, with whom nearly 
all of my work has been done on bronchial, 
esophageal and gastric cases—to shift the 
plan of attack and take advantage of some 
favorable change in the operative problem. 
Again, success has come from the prompt, 
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courageous, but still careful act of instru- 
mentation in the face of a crisis, such as 
suspended respiration. The roentgenologist 
must be prepared for sudden changes and 
keep the operator informed of the behavior 
of the foreign body. 

It is extremely important that the bron- 
choscopist or surgeon and roentgenologist 
should understand each other with regard 
to the directions that are given during the 
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keeper,” “You have hold of the spring,” 
“You have the extreme point in the for- 
ceps,” “One point of the staple is outside 
the bronchoscope,” etc. These are expres- 
sions commonly used and are understood. 

Generally speaking, the forceps used for 
grasping the foreign body should be se- 
lected with the idea in mind of visibility 
as it involves the foreign body as well as 
the forceps. If the foreign body is small or 





F-G. 11. Shows the chest before and immediately after removal of the bullet. Note that bullet is in dependent 
portion of cavity in erect posture. 


operation. [It should be remembered that 
the patient is not under an anesthetic and 
can hear everything that is said, so that, 
wile it is necessary to speak frankly and 
with positiveness, yet one should avoid dis- 
playing a feeling of apprehension that 
m_ght cause the patient unnecessary fear, 
or interfere with his cooperation to the full- 
es- extent. In the case of young children 
th.s, of course, does not apply to the same 
extent. Simple terms are best in giving di- 
rections. I say “Go deeper,” “Withdraw,” 
“Co to left,” “Go to right,” “Go forward,” 
“Co back,” “Open your forceps laterally,” 
“Cpen anteroposteriorly,”’ “Now close for- 
ceps,” “Hold,” “Without opening forceps 
go left, right, back, forward, deeper, with- 
drew slightly,’ “You have hold of the 


slender, then the forceps blades should be 
slender, because with a large metallic 
shadow of forceps it is more difficult to 
recognize the delicate shadow of the foreign 
body than if the forceps image 1s also small. 
Many of the successes at the Jefferson 
Hospital have been due to the fact that 
there has always been a large variety of 
scopes and instruments to choose from, and 
often these are changed during the progress 
of the operation. 

The roentgenologist should acquaint 
himself with the mechanical problems from 
the bronchoscopist’s or surgeon’s point of 
view, so that he may be in a position to 
offer suggestions during the operation. 

In bronchial cases one usually sees the 
roentgenoscopic images best in the dorso- 
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ventral view, while in esophageal cases he 
may see the shadows of foreign body and 
instrument to better advantage in the lat- 
eral projection. However that may be, it 
is best to have the operator open his forceps 





Fic. 12. A lateral view showing a nail deeply situ- 
ated in the brain. It went in through the eyeball 
from an air rifle. 


blades so one sees the space between them 
in the direction that gives the best view of 
the foreign body. This applies particularly 
to slender-pointed foreign bodies, such as 
the pin group. This is not a fixed rule, for a 
forceps opening in another direction and 
properly applied pressure may be just the 
thing needed to bring the point of a pin out 
of a lateral or oblique bronchial branch. 
When the foreign body is large and irregu- 
lar, then the forceps opening must suit 
the conditions that prevail. 

If the forceps grasp is not satisfactory 
for withdrawal, the operator sometimes 
tries to shift his instrument to a more 
favorable hold without letting go entirely, 
but, until the hold is safe, he is not told to 
withdraw it. In several instances of gastric 
foreign bodies, I have been able by palpa- 
tion on the external abdominal wall either 
to bring a foreign body into relation with 
the forceps or to shift it in such a way as 
to improve the grasp of the forceps. 

When the foreign bodies are in the tra- 
chea, bronchi, esophagus or stomach, one 
is working in a natural passage and cutting 
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instruments are not used, so that one can 
work almost entirely by roentgenoscopy 
and in the dark. But, when directing the 
surgeon to a foreign body, the operation 
must be done partly with light so that he 
can proceed to greater depth in the tissues 
without destroying vital or important ana- 
tomical structures; and then, with a blunt 
instrument in the depth of the wound, the 
relation between this instrument and the 
foreign body is determined roentgeno- 
scopically. If the instrument is almost in 
contact and there are no surgical contra- 
indications (Figs. 12 and 13), the surgeon 
can be directed to grasp a bit of tissue in 
the end of the forceps and then, in the 
light, proceed again in the proper direction 
surgically. In this manner the foreign body 
is finally reached without much trauma to 
the surrounding tissues and with no more 
cutting than necessary. Here, again, the 
problems vary a great deal and one must 
be prepared for these variations to occur 
during the operation. I should perhaps say 
that all the surgeons with whom I have 





Fic. 13. Frontal view of nail. This was successfully 
removed through a small trephine opening on the 
double plane roentgenoscopic table. 
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worked have the greatest desire to put 
their fingers into the wound to try to feel 
the foreign body. This is a great mistake 
because it so often happens that the foreign 
body can be moved from one place to an- 
other with very little effort. This 1s espe- 
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posterior direction. We were fortunate 
enough, however, to get it with the aid of 
the lateral tube alone. All of these eye cases 
have been done with Dr. George H. Cross? 
doing the surgical operative work, and, 
thanks to his great skill, we have now had 
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Frc. 14. Shows a bird shot in the posterior chamber of the left eye. Note location as shown on localization 
chart. Successfully removed. 


cially true of needles or foreign bodies in 
the intestines. 

The operation on the eye 1s the most deli- 
cate of all in some respects (Fig. 14). In the 
first place, it is difficult for the patient to 
hold still, because, while the external coat 
of the eyeball is under the effect of cocaine, 
no anesthetic is used inside the eye, and 
it is therefore painful if the forceps come 
ir contact with the retina. In the second 
place, the foreign body is in a semi-liquid 
medium, the vitreous, and for that reason 
the forceps grasp must be very accurately 
directed or the foreign body will go to one 
side or escape from the end of the forceps. 
In the third place, in some cases It 18 ex- 
tremely difficult to see the foreign body 
shadow in the anteroposterior direction. In 
two of our cases, there were multiple shot 
in the tissues around the eye and in the eye- 
lids, but with only one shot in the eye in 
each case. In one of these, the shot was so 
small that I could not see it in the antero- 


12 cases of bird shot and one case of a 
piece of copper inside the eyeball all suc- 
cessfully removed and no failures. 

In one case it was considered advisable 
to remove the shot as soon as possible, and 
we accepted the localization of another 
roentgenologist who had plotted the loca- 
tion of the shot to be inside the eyeball. At 
operation it was possible to determine 
roentgenoscopically that the forceps could 
not come into actual contact with the shot. 
There was a space of about 2 or 3 mm. be- 
tween the two. Later the eyeball was re- 
moved and the shot was found to have 
penetrated the posterior wall of the eyeball 
and lay just on the surface of It. 

Again, one should never attempt to aid 
in removal of a foreign body from any por- 
tion or organ of the body that he cannot see 
roentgenoscopically with certainty, and he 
should avoid being impatient or in a hurry. 

The work that I have done in this way 
has been done always under the most favor- 
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able conditions, so far as my part was con- terly control and influence of Dr. Jackson, 
cerned. Especially was this true in the and then his very skillful successor, Dr. 
bronchial, esophageal and gastric cases, be- Clerf. The successes I have shared in were 
cause from the first | was under the mas- their successes. 
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EDITORIAL 


ROENTGENOLOGY OF THE GASTROINTESTINAL 
TRACT 


WHEN the printing house of J. Oporinus 
issued Vesalius’ famous “Fabrica” in 
1543 the work was so complete and detailed 
in every feature that no real additional ana- 
*tomical information was added till the in- 
troduction of the microscope almost two 
hundred years later, and it was not until 
1833 that Beaumont published his experi- 
ments on Alexis St. Martin which for many 
years were the only fundamental observa- 
tions made on the action and function of 
the stomach and the part it plays in diges- 
tion. It awaited the introduction -of the 
roentgen ray into the field of medicine be- 
fore any further progress was made beyond 
these original experiments of Beaumont’s 
other than such information as might be 
gained by the introduction of tubes into the 
mouth, stomach and duodenum from which 
the chemical features of digestion were 
gradually elucidated. However, the-move- 
ments of the alimentary canal could only be 
determined indirectly by the introduction 
of balloons and other devices to indicate 
the pressure changes, or by inference from 
experiments on animals under anesthesia. 
While these experiments added consider- 
able fundamental knowledge, the informa- 
tion gained could not be wholly translated 
into human terms and those of us who have 
to do with the daily routine of roentgeno- 
logical problems scarcely appreciate the 
fact that the information upon which we 
base our diagnosis as regards gastrointes- 
tinal conditions has, for the most part, been 
laboriously and patiently built up during 
the last twenty-five years. -~ 

Dr. A. E. Barclay, in his book on “The 
Digestive Tract” recently published,* has 


* Barclay, Alfred E. The Digestive Tract: A Radiological Study 
of its Anatomy, Physiolozy, and Pathology. Cambridge Univer- 
sity Press, London, 1933. 


called attention to the fact that roentgen- 
ology has been so successful in the diagnosis 
of pathological conditions that there is a 
tendency to overlook its applications to 
anatomy and to physiology. The early 
workers were faced with the fact that the 
orthodox anatomy and physiology of the 
alimentary tract were hopelessly at vari- 
ance with what they saw. By degrees they 
worked out the normal as far as they could 
and today the roentgenologist turns to 
roentgenological works and not to text- 
books of physiology or anatomy for help 
in interpretation, because these textbooks 
are based upon studies made in the post- 
mortem room or in the dissecting labora- 
tory, and what the roentgenologist sees is 
the living anatomy and living physiology 
which have not as yet found their way into 
textbooks. 

It is a bit unfortunate, Bacay says, 
that the utilitarian demands of the time 
necessitated the use of the roentgen ray in 
the diagnosis of pathological conditions and 
that while we have built up as a result of 
these studies an enormous amount of in- 
formation which deals with the pathologi- 
cal, there still remains a great deal of work 
to be done in the realm of the use of the 
roentgen ray in the study of the more purely 
physiological problems. These studies are 
necessitated by the fact that the roentgen- 
ologist is dealing with the living functioning 
human being. Not only do mental in- 
fluences affect the form and position of the 
stomach but many mechanical factors are 
responsible for the change in the shape of 
the stomach such as the posture of the sub- 
ject and the tonic action of the intrinsic 
muscles, the movements of the diaphragm, 
the distention of the organ by the bulk of 
the food as well as by the weight of the 
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food, though to a small extent only, and 
the stomach is also influenced by pressure 
from other organs. Nature, he states, has 
no set patterns either in form or in func- 
tion; she varies her methods ceaselessly 
and the more we see of the inner workings 
oi her mechanics and chemistry, the more 
we realize that they constitute a kaleido- 
scope of balanced form and function, the 
mutations of which are utterly bewildering 
to those who attempt to describe and tabu- 
late them. It is therefore highly artificial 
to separate form from function or anatomy 
from physiology because in life these three 
melt imperceptibly into one another and to 
the roentgenologist who studies living con- 
ditions there is no artificial dividing line. 
‘What he sees is a living factor; there are 
no sharp divisions or walled-off depart- 
ments; he sees anatomy, physiology and 
pathology as one whole. The form, the 
shape of the stomach is anatomy, yet a 
slight deficiency of tonic action, a physio- 
logical change, may alter the picture com- 
pletely, while the presence of a contraction 
may be pathological or merely a physio- 
‘logical response to some stimulus remote 
from the stomach itself, . | 
Dr. Barclay, in his splendid book, calls 
attention to things.of such fundamental 
importance as the movements and excur- 
sions of the diaphragm and the various 
levels of the diaphragm at inspiration, 
expiration and at rest. He was one of the 
early workers in this field of physiology 
and he stresses the essential difference be- 
tween the study of the living in regard to 
the position of the diaphragm as compared 
with the formal textbook discussions on 
these subjects. He emphasizes the influence 
of the movements of the diaphragm on the 
gastric function and calls particular atten- 
tion to the shape and disposition of the ab- 
dominal contents. He also stresses a fact 
well known to roentgenologists that there 
is considerable misunderstanding of the 
so-called “‘gastroptotic” or “dropped” stom- 
ach, emphasizing that the shape of the 
stomach is easily altered by pressure of 
intra-abdominal structures or even by gas 
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in the intestine. Not only is attention di- 
rected to the extreme mobility of the stom- 
ach but, as a result of some ingenious stud- 
ies, he has pointed out this feature of other 
intra-abdominal organs as well as of the 
kidneys, and from these composite studies 
he has shown how utterly fallacious is the 
conception of fixity conveyed to the stu- 
dent by descriptions based on observa- 
tions on the dead body, and that fixation of 
the viscera in definite positions in relation 
to the abdominal wall and to each other is 
foreign to nature. 

One of the many excellent chapters in 
Dr. Barclay’s book is devoted to a study of 
the, normal mechanism of swallowing, the 
author himself having made many funda- 
mental observations along this line. He calls 
attention to the extraordinary fact that so 
little research seems to have been carried 
out on the mechanism of swallowing, an 
act which is of such supreme importance to 
a person’s well-being, and that gravity 
which has always played such an important 
part in any discussion of the act of swallow- 
ing is in reality a negligible quality. He has 
found that the process of swallowing as 
seen roentgenologically consists in three 
fundamental changes, namely, the whole 
larynx rises; suddenly the pharyngeal space 
is obliterated, Just for a fraction of a second, 
before the food slips over the back of the 
tongue; the pharyngeal space usually ap- 
pears again and into it comes the swallowed 
opaque mass. It appears to be just thrown 
back into this cavity by the action of the 
tongue, and it seems to shoot as though 
through space, at a tremendous speed, as if 
the cavity had no walls. The bolus, as it 
travels, gives the impression of being 
sucked rather than pushed down and nega- 
tive pressure plays an important part in the 
mechanism of swallowing. Obviously, swal- 
lowing is not the simple, almost peristaltic, 
movement that it was once considered. 

The introduction of the opaque meal has 
completely disproved the previously taught 
ideas of the stomach as an organ consisting 
of two parts, the upper acting as a hopper 
in which the food was stored and the lower 
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as a mill in which it was thoroughly mixed 
and churned until a given degree of acidity 
was produced, causing the pylorus to open 
allowing the food to pass. The stomach 
is now seen as a living tubular muscle, a 
sensitive organ, perhaps, as Barclay says, 
the most sensitive muscular organ in the 
whole body. Its shape depends on its tone 
and the tone may alter from moment to 
moment in response to a great variety of 
physical and psychical stimuli; it is a 

“fluid” organ which changes its shape not 
only in response to tone but in response to 
its peristalsis, the gastric peristalsis varying 
enormously, as all roentgenologists have 
had occasion to observe, not only with the 
individual but from time to time in the 
same individual. The forceful churning 
waves that were described in the early ob- 
servations are not the usual type of peri- 
staltic movement seen in man under normal 
conditions. Peristalsis in the normal sub- 
ject is not a forcible movement and Barclay 
aptly describes it as suggesting “‘the waves 
that running shorewards help the sea-drift 
on its way, rather than the breakers beat- 
ing upon the rocks.” He agrees with Al- 
varez that the forces which bring about, 
modify and control peristalsis must be 
looked for mainly within the walls of the 
gut itself. It is a fact that at present 
little is known about the exact method of 
conduction of the wave of gastric contrac- 
tion, and one of the fundamentals of diges- 
tion, namely, the control of the pyloric 
sphincter, is as yet almost entirely un- 
known. Certain it is that the opening of 


the pylorus does not depend on the acidity . 


or alkalinity of the food. 

Barclay, in conformity’ with most ob- 
servers, has found it extremely difficult thus 
far to study satisfactorily the small intestine 
and he believes that the study of the move- 
ment of the food or opaque meal through 
the small intestine will come when more ade- 
quate technique, such as efficient cinema- 
tographic roentgen-ray studies, are possible. 

From his study of the large bowel Bar- 
clay is convinced that the slow peristalsis 
which was formerly described in the large 
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bowel does not take place and he agrees 
with Holzknecht, Case, and others, that 
the movement of the material in the large 
bowel is a “mass movement,” that this- 
mass movement is dependent on the forma- 
tion of a definite constriction, a point 
d'appui, and in the majority of cases this 
point d'appui occurs near the hepatic flex- 
ure. The colon distal to the constriction 
loses its haustral segmentation and the 
colonic contents seem to back up to-the 
point of constriction as if forming a mass 
ready to be propelled onwards when the 
mass movement takes place. The whole 
column on the distal side of the poini d'appui 
or constriction is swept along. The point 
d'appui has also been observed in ‘the splen- 
ic end of the transverse colon. Dr. Bar- 
clay is convinced that the keystone to the 
efficiency of this mass movement of the 
large intestine lies in the competence of the 
point d'appui; in addition to the mass 
movement changes are from time to time 
seen in the shape of the haustral segments 
of the large intestine, especially the trans- 
verse and descending colon. Barclay points 
out the fact that the problem of the passage 
of the food through the large intestine is 
full of difficulty, not only because the ob- 
servations are few and far between in spite 
of the vast number of patients examined, 
but also because the whole conception of 
mass movement is revolutionary and alien 
to the traditional line of thought, and he 
gays it 1s regrettable that we have been 
brought up on an armchair conception of 
what takes place, for unconsciously we at- 
tempt to make our observations fit in with 
our preconceived notions and the whole 
subject of the physiology of the colon seems 
to be in chaos as there is no satisfactory 
basic knowledge. Most of the literature on 
the colon, which is voluminous, has to do 
with its diseases, and because our funda- 
mental physiological knowledge of the 
colon is so limited we derive little profit 
from either the clinical or roentgenological 
study of the large intestine, except in a 
very few definite and specified conditions 
such as neoplasm, diverticulosis and poly- 
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posis, and the knowledge of so important a 
subject as constipation is still extremely 
confused. Barclay raises the question as to 
whether constipation, per se, is a pathologi- 
cel condition or one of disordered physi- 
ology. His own observations have led him 
to believe that there are three types of con- 
stipation: in an absence of mass movement, 
inertia of the colon; stagnation in the ce- 
cium, and stagnation incthe rectum. Of these 
colonic inertia is the most frequent, and if 
the mass movement is not effective there is 
nothing but the comparatively feeble 
movement of the cecum to propel the feces 
onward; that is, the mass in the cecum it- 
self has to act as the point d'appui. The 
part played by the cecum in the movements 
in the large bowel is not clear but Barclay’s 
deductions have led him to believe that 
this portion of the large gut has a separate 
mechanism or peristalsis for mixing the 
‘contents and feeding them into the ascend- 
ingcolon preparatory to themassmovement. 
.Rectal stagnation, Barclay believes, is in 
‘reality a fault of defecation often acquired 
‘through neglect of the call to stool, rather 
‘than a true constipation. But certain path- 

ological conditions of the colon, namely, 

“neoplasms proximal to the rectum, often 
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give a ballooning of the rectum which 
would lead to the inference that rectal 
stagnation may have an additional cause 
such as some disturbance in the propaga- 
tion of the peristaltic wave through dis- 
turbance in the nervous mechanism. 

It is difficult for the roentgenologist of 
today to appreciate the laborious amount 
of work and the infinite details which the 
early investigators carried on-in order to 
perfect the diagnostic signs which are used 


with such facility and ease today. But in 


the study of the pathological conditions it 
must be understood that in “radiology as 
in every branch of medicine the diagnosis 
of the abnormal can only be based on a 
thorough recognition of the normal and an 
appreciation -of the limits of normality.” 
Dr. Barclay in his discussion of the normal 
and its variable picture has admirably pre- 
pared the ground for a point of departure 
and further study into the less understood 
realms of the physiology of the gastroin- 
testinal tract. There remains, as he says, 
much to be done in this field of endeavor, 
and the stimulus of this timely book should 
incite many workers to a further inquiry 
by roentgenological means into the normal 
physiology of the gastrointestinal tract. 


eh 
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MEETINGS OF ROENTGEN SOCIETIES* 


Untrep STATES OF AMERICA 

American Roentcen Ray Society 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. 

Annual Meeting: Pittsburgh, Pa., Sept. 25-28, 1934. 

AMERICAN COLLEGE OF RaDICLoGY 
Secretary, Dr. Albert Soilaad, 1407 S. Hope St., Los 
Angeles, Calif. : 

e Annual meeting: Cleveland, 1934. 

SECTION on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. 

Annual meeting: Cleveland, Ohio, June 11-15, 1934. 

RADIOLOGICAL Socrery or NORTH America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syr- 
acuse, N. Y. 

Annual meeting: 1934, to be announced. 

RADIOLOGICAL Section, Los ANGELES County MEDICAL 
Socrery 
Secretary, Dr R. T. Taylor, Los Angeles, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. C. H. Heacock, 20 S. Dunlap St., Mem- 
phis, Tenn. 

Annual meeting: Richmond, Va., November, 1933. 

BrooxLynN Roentoen Ray Society 

` Secretary, Dr. G. W. Cramp, ¢21 President St, Brook- 

a lyn, N. Y. 
.. Meets monthly on first Tuesday, Oċtober to April. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian. Franceschi, 610 
Niagara St., Buffalo, N. Y. 

Meets second Monday of each month except during 
summer months, place of meetiag selected by the host. 

Cricaco ROENTOGEN SOCIETY 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. 

Meets second Thursday of each month October to May 
inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. H. G. Reineke, Christan R. Holmes 
Hospital, Cincinnati, Ohio. Meezings held monthly. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Otto Glasser, Cleveland Clinic. 
Meetings are held at 6:30 p.m. at the Cleveland Cham- 
ber of Commerce Club rooms on the fourth Monday of 
each month from October to April, inclusive. 

Derrorr Rognrorxn Ray anp RADIJM SOCIETY 
Secretary, Dr. E. R. Witwer, Harper Hospital. 

Meets monthly on first Thursday ‘rom October to May, 
at Wayne Country Medical Society Building. 

Fioripa Raprio.oaicaL SOCIETY 
Secretary, Dr. W. McL. Shaw, 418 St. James Bldg., 
Jacksonville, Fla. 

Meetings held twice a year, May and November. 

ILiinors RADIOLOGICAL SOCIETY 
Secretary, Dr. H. W. Grote, 219 N. Main St., Blooming- 
ton, Ill. 

Regular meetings held quarterly. 


InDIANA ROENTGEN SOCIETY ` 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 

Annual meeting each February 22 in Indianapolis. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. S. W. Donaldson, St. Joseph’s Mercy 
Hospital, Ann Arbor, Mich. Three meetings a year, Fall, 
Winter, and Spring. Next meeting, Kalamazoo, Mich., 
November, 1933. 

MILWAUKEE ROENTGEN Ray SOCIETY 
Secretary, Dr. Y. E Habbe, 221 Wisconsin Ave., Mil- 
waukee, Wis. 

Meets first Friday in October, December, February and 
April. Place of meeting designated by the president. 

MINNESOTA RapicLtocicaL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. 

New EnGlanp Rognroen Ray Socrery 
Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Boston, Mass. 

Meets monthly on third Friday, Boston Medical Library. 

New Yore ROENTGEN Society 
Secretary, Dr. C. W. Schwartz, 33 E. 68th St, New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8230 P.M. 

Norta Caroutina Rogwroen Ray SOCIETY 
Secretary, Dr. Major Fleming, Rocky Mount, N.C. 
Annual meeting at time and place of State Medical So- 
ciety. Mid-year scientific meeting at place designated. 

Central New Yoru Rognraen Ray Society 
Secretary, Dr. H. S. Bull, 604 Masonic Temple, Auburn, 
N. Y. 

Three meetings a vear—January, May and November. 

Paciyic Rogntoen CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. 

Meets annually, during meeting of California Medical 
Association 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reley, Clearfield, Penna. 

PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary, Dr. Karl Kornblum, Graduate Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 r.m., in Thompson Hall, College of 
Physicians, 19 S. 22d St. 

Rocusster Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. W. W. Fray, Strong Memorial Hospital. 
Meets monthly on second Thursday from October to 
May, inclusive, at 7:45 at the Rochester Medical Associa- 
tion Building. 

Sr. Louis ROENTGEN CLUB 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meeta first week of each month. Time and place of meet- 
ings designated by president. 

Sours CaroLINa X-Ray Sacrery 
Seerctary, Dr. R. B. Taft, ros Rutledge Ave., Charleston, 

_ Meets at time and place of South Carolina State Medical 
Association. 

Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
$i 
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Meets annually one day preceding the meeting of the 
Texas State Medical Association. 
University oF Micu1oaAn Roenteen Ray SOCIETY 
' Secretary, Dr. C, C. Taylor, University Hospital, Ann 
1 Arbor, Mich. 
Meets first and third Wednesday evening of the month 


from October to June, at 8 o’clock in the amphitheatre of 


the University Hospital. 

University oF WISCONSIN ROENTGEN CLUB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Mad- 
ison, Wis. l 
Meets monthly on last Thursday, October to April, Serv- 
ice Memorial Institute, at 4:30 P. M. 

Viromia RoENTGEN Ray CLUB 

| Secretary, Dr. Wright Clarkson, 205 S. Sycamore St., 

` Petersburg, Va. 

© Meets annually in October. 

CuBA 

SOCIEDAD CUBANA DE RADIOLOGIA Y FISIOTERAPIA 

ie Secretary, Dr. Luis Farifias, Animas 110, Havana, Cuba. 
Meets monthly in Havana. 

BRITISH EMPIRE 

British INSTITUTE or RADIOLOGY INCORPORATED WITH 
THE RÖNTGEN SOCIETY 
Meeta on the third Thursday of each month, from No- 

~ vember to June inclusive, at 8:15 P.M., at 32 Welbeck 

| St., London, W. 1., or as advertised. 

\Erecrro-THERAPEUTIC SECTION OF THE ROYAL SOCIETY 
or MepicINE (Conrinep to Mepica, MemBeERs) 

Meets on the third Friday of each month during the 
winter at 8:30 P.M. at the Royal Society of Medicine, 1 
Wimpole St., London, W. 1. 

Section oF RapIoLogy AND MEDICAL Rixovsicary; Aus- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

| RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
Burrtso MEDICAL ASSOCIATION 

i * §Seeretary, Dr. Colin Macdonald, Lister House, 61 Collins 

'  St., Melbourne, Australia. 

' + Meets monthly at Melbourne during the winter. 

SECTION on Rapro.toey, CANADIAN MEDICAL AssociaTION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

' Inptan RADIOLOGICAL ÅSSOCIATION l 
Secretary, Sd. Subodh Mitra, 148 Russa Rd., Calcutta. 
Meets annually in January, and at such places and times 
as the Council may appoint. 

' RaproLocicaL Seeron, New ZEALAND Brrrisu MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 
CONTINENTAL Europe 

Ba.oran Society or ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Allies, 134, Louvain, 
(Belgian). 

Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summer time. 

Socrfér& DE RaproLoore MÉDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 

SocrÉérÉ Surssz DE RADIOLOGIE (SCHWEIZERISCHE RÖNT- 
GEN-GESELLSCHAFT) 


Secretary for French language, Dr. A. Grosjean, La 


Chaux de Fonds. 
Secretary for German lagna Dr. Scheurer, Molzgasse, 
Biel. 
‘Meets annually in different cities. 
Socrétr& FRANCAISE D’ ELECTROTHÉRAPIE ET DE RADIOL- 
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of August and September, 12 Rue de Seine, Paris. 

ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RADI- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11/52. 

DEUTSCHE RÖNTGEN-GESELLSCHAFT (GESELLSCHAFT FOR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April in different German cities, at 
least once in five years in Berlin. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent Secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Durc Society or ELecrroLocy AND RoENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and onein the Fall. 

SOCIETA ITALIANA RADIOLOGIA MEDICA 
Secretary, Professor M. Ponzio, University of Tarii 
Turin. 

SOCIETATEA ROMANA DE RADIOLOGIE $1 ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str.. Banul Maracine 30, 
Bucarest, Rumania. 

Meets second Monday in every month with the excep- 
tion of July and August. 

ALL-Russian RogNTOEN Ray Association, LENINGRAD, 
USSR, in the State Institute of Roentgenology and Radi- 
ology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S, G. Simonson. 
Meets annually. 

LENINGRAD RoEenTcEN Ray Soctery 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoENnTGEN Ray Socigry. 

Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o’clock, the 

place of meeting being selected by the Society. 

Porsu Socrery or RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw SECTION, Poris Society or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summer time. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summer time. 

Socrery or MeprcaL RADIOLOGY OF SWEDEN. 

Meets in Stockholm. 

Socrery or MepicaL RaproLoaY IN Norway 
Meets in Oslo. 

SociETy or MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. H. Scheuermann, Copenhagen. 

Meets on the second Wednesday of each month ‘from 
October to July in Copenhagen, at 8 o'clock in the State 
Institute of Roentgenology. 

Society or MEDICAL RADIOLOGY IN FINLAND 
Meets in Helsingfors. 

VIENNA SOCIETY OF ROENTGENOLOGY 
Meeta first Tuesday each month, October to July. 

ORIENT 

Japan X-RAY ÅSSOCIATION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Kinet RoEnToEN-ABEND SOCIETY 
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A CORRECTION 
To the Editor: 


In my paper on “The Pineal Body” pub- 


lished in the August, 1933, issue of the 
Journal, the following statement is made 
on page 148: “Schüller stated that the nor- 
mal position of the pineal shadow in lateral 
roentgenograms of the skull was 1 cm. 
above a line joining the external auditory 
meatus and the lower border of the orbit, 
and I cm. posterior to the vertical plane, 
through the external auditory meatus.” 
This should be changed to read: “. . . 4.5 
to § cm. above a line joining the external 
auditory meatus,” etc. 


J. H. VASTINE 


MINNESOTA RADIOLOGICAL 
SOCIETY 


‘The Minnesota Radiological Society 
held its Fall meeting at the St. Paul Ath- 
letic Club, St. Paul, Minnesota, November 
11, 1933. The following program was pre- 
sented: “Osteochondritis Juvenilis De- 
formans (Perthes’ Disease); Report of 
Cases.” W. L. Burnap, M.D., Fergus Falls; 
“Observations from a Clinical Tour.” M. A. 
Shillington, M.D., St. Paul; “Pneumonia 
in Young Infants Associated with the 
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Aspiration of Various Oils.” Kano Ikeda, 
M.D., St. Paul; “The Roentgen Diagnosis 
of Placenta Praevia.” Walter H. Ude, M.D., 
Minneapolis; “The Improvement of Chest 
Roentgenography.” R. B. Wilsey, M.A., 
Rochester, N.Y.; “Motion Picture Demon- 
strating Manufacture of X-Ray Film.” 
L. A. Carlson, St. Paul; “The American 
Registry of Radiological Technicians.” 
George M. Landau, M.D., Chicago. Ad- 
dress: “The Value of Ventriculography and 
Encephalography to the Brain Surgeon” 
by Alfred W. Adson, M.D., Rochester, 


Minnesota. 


UNIVERSITY OF WISCONSIN 
ROENTGEN CLUB 


The University of Wisconsin Roentgen 
Club held its first meeting on Thursday, 
October 26, 1933. The following topics 
were discussed: “Lesions of the Cardio- 
esophageal Region” (Dr. L. W. Paul); 
“Extra-gastrointestinal Masses” (Dr. L. 
W. Paul), and “Radiation Therapy in 
Mediastinal Tumors” (Dr. E. A. Pohle). 

Dr. C. R. Bardeen, Dean of the Medical 
School is Chairman of the Club and Dr. 
E. A. Pohle, Secretary. Meetings will be 
held on the last Thursday of each month 
from October to April. 
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DEPARTMENT OF TECHNIQUE | 
Department Editor: Roperr B. Tarr, M.D., 105 Rutledge Ave., Charleston, S. C... 


“CHIP-IN” METHOD OF TIME-TEMPERATURE 
TANK PROCESSING 


By S. W. DONALDSON, M.D. 
St. Foseph’s Mercy Hospital 


ANN ARBOR, MICHIGAN 


SINCE the time-temperature tank de- 
7 velopment (5 min. at 65° F.) has been 
so successfully and universally employed 
in the x-ray processing room, an efficient 
method of estimating the rate of developer 
exhaustion has been needed. 





Fic. i. 


An inexpensive and reasonably accurate 
method of recording and compensating for 
tne degree of exhaustion of a developing 
solution for roentgen films has been suc- 
cessfully employed at St. Joseph’s Mercy 
Hospital, Ann Arbor, Michigan, for over a 


year. The system was originally devised* 


here and as far as we know is the only one 
now in use. 

In our laboratory, the amount of work 
and number of films exposed vary season- 
ally. It is therefore difficult to set a definite 
day to make up new developing solution. 
Various known methods for determining 
the strength of solutions were tried from 
time to time but discontinued for one 
reason or another. For a considerable 
period of time before installing our present 
system, the films developed were tallied in 
order to obtain a general idea as to the 
number of each size of film used before 
solutions were discarded. Ten gallon tanks 


were filled and fresh solution was added. 


from time to time in order to maintain the 
original required volume. One large dry 
film will take up and carry over to the wash 
water, unless well drained, about an ounce 
of solution. 

It was found that 10 gallons of solution 


would handle: 


ito t RERNE 14” X17” films 
Oe EE 8” X10" films 
co eee 10” X12” films 
60 -<wko ead 11” X14” films 
OG inte 64” X84” films 


and 300 regular size dental films or the 
equivalent in square inches of emulsified 
surface before complete exhaustion oc- 
curred or stain appeared, or approximately 
forty films per gallon. A simple counting 
system was then tried out and it has so far 
proved to be entirely successful. 

For our counters 400 poker chips were 
obtained. In order to secure colors other 


695 


696 S5. W. Donaldson 


than the conventional red, white and blue; 
some blue and white chips were half sub- 
merged in red, quick-drying lacquer. This 
method made it possible for us to obtain 
five different sets of chips, as follows: 
100 white chips, each representing a r4” X17” film 
120 half-red, half-white chips, each representing an 
8” xio” film 
6o red chips, each representing a 10X12” film 
6o blue chips, each representing a 11X14" film 
6o half-red, half-blue chips, representing a 64" X84" 
film 


The chips were then stacked in a rack 
and placed near the film dryer. Each time 
a film is hung to dry, a poker chip of the 
color designating that size is removed from 
the stack and dropped through an opening 
into a container. A slot in the cover of an 
empty No. 4 can in which developing 
powders are packed serves our purpose well. 

Sometimes it becomes necessary to use 
combinations of chips when all of one size 
is expended—that is—three 8” X10" or two 
10” X12" or one 11” X14” and one 8” X10” 
are approximately equal to one 14” X17" 
or other combinations to obtain an ap- 
proximately equal number of square inches 
of surface. Dental films are “chipped-in”’ 
with a white chip when a gross package is 
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opened as it is easier than to wait until they 
are all developed. 

As the height of the stacks of chips grows 
less, we increase the developing time, which 
was originally five minutes at 65° F. When 
all the chips are used, the solutions are con- 
sidered completely exhausted and new solu- 
tions are then made. The chips are then 
sorted and restacked in the respective 
troughs ready to be used for the next batch 
of developer. 

The adjustment in time of development 
is easily cortrolled. by having the back of 
the trough in which the various colored 
chips are stacked, divided by colors into 
three zones. The upper zone, or 60 per cent 
of the entire height, of the stack is labeled 
“five minutes,” the middle, or 2§ per cent, 
labeled “‘stx minutes”; and, the lower part, 
or remaining I§ per cent, is the seven 
minute zone. When a new color level is 
reached in one stack, combinations are 
used t> bring the other stacks down to the 
corresponding color level before the time 
is incrzased. 

We have found that this method 1s ex- 
ceedingly practical, surprisingly accurate 
and that it takes less time and trouble than 
any method we have tried. ` 
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~ROENTGEN DIAGNOSIS 


HEAD 


Rovipa, Francesco. Della malattia di Schil- 
ler-Christian. (Schiiller-Christian’s disease.) 
Radiol. med., July, 1932, 19, 667-691. 

A case of Schiiller-Christian’s disease, or 
hypophyseal dysostosis, is described in a child 
twenty-three months of age. The motker be- 
gan to notice arrest of development at the age 
of eight months. In the spring of 1929 a soft 
swelling developed in the left temporo-parietal 
region and gradually increased in size. About 
six months later the child began to have a 
blackish discharge from the nose and ear. The 
Wassermann reaction was negative. After a re- 
activating injection of calomel it was positive 
for two antigens and negative for two. When 
the. child was brought to the roentgen in- 
stitute for examination he showed two swell- 
ings in the temporo-parietal regions, cne the 
size. of a walnut and the other the size of a 
large pigeon’s egg, and other smalle- ones 
on the frontal bone. The roentgen picture 
showed many clear areas in the bones of the 
skull, giving it a “geographic” appearance. 
The bones of the face were normal buz there 
were areas of rarefaction in the humeri and one 
in the left wing of the ilium. 

The case was evidently one of Schüller- 
Christian’s disease. Differential diagnos:s from 
neoplasm was made by histological examina- 
tion of a piece of excised tissue. From Febru- 
ary 11 to March 15, 1930, a series of rcentgen 
treatments amounting to 700 r was given over 
the left temporo-parietal region and 345 r on 
the right side, in fractional doses of.70 r on 
alternate days; 160 kv. 3 ma., filtered with 0.5 
mm. copper and 3 mm. aluminum, fieldstoX Io, 
focus-skin distance 36 cm. The child improved 
greatly and later the humeri and iliac bones 
were irradiated. 

The author discusses the various theories in 
regard to the origin of the disease ard con- 
cludes that the primary cause is not hypo- 
physeal, though it shows the symptoms of 
lesions of the tuber cinereum and hypephysis. 
The areas of rarefaction -in the bones are al- 
ways present, but the other symptoms of the 


disease, diabetes insipidus, exophthalmos and 
retardation cf growth may be absent or de- 
velop late. Spontaneous cure may occur, par- 
ticularly if the disease develops late in life. 

The disease is really a xanthomatosis caused 
by disturbances of fat metabolism, and the 
hypophyseal involvement is secondary. The 
best treatment is roentgen irradiation. Hard 
rays are generally used with a dose varying ` 
from a third to a half of an erythema dose. A 
moderate dose should be given at first and the 
results followed up by roentgen examination, 
the later doses being adapted to the findings.— 
Audrey G. Morgan. 


AGATI, Dino. Tubercolosi infiltrante della volta 
cranica. (Infiltrating. tuberculosis of the 
vault of the cranium.) Radiol. med., May, 
1932; 79, 476-482. 

The circumscribed, perforating form of 
chronic tuberculosis of the skull is more com- 
mon than the progressive infiltrating form. 
The author describes a case of the latter in a 
patient sixteen years of age in which the roent- 
gen picture of the skull was not decisive enough 
for a definite diagnosis. In this case the dif- 
ferential diagnosis had to be made from hypo- 
physeal dysostosis, myeloma or chloroma rather 
than from syphilis, echinococcus or neoplasm, 
and the differentiation from these conditions 
is discussed. Diagnosis was possible only from 
careful study of both the clinical and roentgen 
signs. The frontal bones showed zones of trans- 
parency. These clear zones had indistinct and 
slightly dentate outlines without any density 
around the margins indicating bone or perios- 
teal reaction; in their centers were small 
shadows probably caused by small sequestra. 
The sella turcica was normal in size and shape. 
—Audrey G. Morgan. 


GEyMan, Mirton J., and Crark, Danie, M. 
The roentgen demonstration of petrositis. 
Acta radiol., May 15, 1932, 2}, 125-133. 
There has been no adequate standardized 

technique for the roentgen demonstration of 

suppuration in the petrous portion of the tem- 
poral bone. As in the mastoid process, the cell 
development of the petrous portion varies great- 
ly within normal limits and it is necessary to 
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kave a- thorough understanding of its cell de- 
velopment i in order to be able to interpret the 
roentgenograms correctly. As a general rule, 
the petrous pyramid shows a cell development 
parallel with that of the mastoid; that is, if the 
mastoid 1s sclerotic the petrous pyramid will be 
and if the mastoid is pneumatized the petrous 
tone will be also. Infection nearly always oc- 
curs in the pneumatized type of bone. There 
szem to be two chief paths by which infection 
spreads from the tympanum to the tip of the 
fetrous bone—the antrum-epitympanic route 
and the hypotympanic route. 

The authors show that the positions used in 
the study of the petrous bone for 8th nerve 
tumors are not at all satisfactory for the 
demonstration of petrositis. The vertico-mental 
and fronto-occipital. positions give the best re- 
salts. In the case of infection by the hypo- 
tympanic route the infection may not show in 
tne fronto-occipital view, but infections along 
the antrum-epitympanic route may be shown 
in either position. As the pathological process is 
stmilar to that in the mastoid the roentgen 
picture is similar. At first there is simply a 
general haziness and displacement of air as 
compared with the normal side; later there may 
be destruction of cell outline and localized 
abscess formation and finally healing with 
sclerosis throughout the involved area. 

A diagnosis of petrositis should never be 
made without clinical symptoms. Asymmetri- 
cal mastoid development is very frequent and 
the same thing probably occurs in the petrous 
pyramids. One pyramid may be sclerotic and 
tke other pneumatized. When sclerotic pyra- 
mids are demonstrated on both sides petrositis 
is not probable. Bilateral petrositis has never 
been reported.—Audrey G. Morgan. 


RENANDER, AXEL. Das Rontgenbild bei oto- 
generi tiefen Felsenbein Affektionen. Apizitis. 
Gradenigos syndrom. (The roentgen picture 
in deep otogenous diseases of the petrous 
bone. Apicitis. Gradenigo’s syndrome.) Acta 
radiol., May 15, 1932, 7}, 165-177. 


The author describes 5 cases of Gradenigo’ s 
syndrome which he examined roentgenologi- 
cally. All of them showed changes in the roent- 
gen picture, which in 4 of the cases were very 
marked, in the other one less so. The roentgen 
picture generally showed, a diffuse thinning of 
the bone at the tip of the pyramid, interrup- 
tions of continuity of the outline of the cortex 
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and defects-in the tip of the pyramid. The de- 
fects at the apex were probably caused by 
halisteresis. 

Special care has to be exercised in taking 
pictures of this region. The author has found 
Stenvers’ position the best as it gives a picture 
of the apex in natural proportion without any 
disturbance from superposition of other bone 
shadows. The disadvantage of this position is 
that it is hard to carry out accurately and re- 
quires a little practice. A primary diaphragm 
should be used and _ stereoroentgenograms 
taken.— Audrey G. Morgan. 


Marreucct, Evcrenio. Sul metodo Vogt. 
(Vogt’s method.) Radiol. med., May, 1932, 
19, 482-485. 

In 1921 Vogt described a method of demon- 
strating foreign bodies in the eye which are 
too small or of too low an atomic weight to . 
be shown by the ordinary methods of roentgen 
examination. These bodies are often hidden by 
the shadow of the bones in the ordinary 
methods of examination but by this method no 
bone shadows are taken. A small film is held 
at the inner angle of the eye parallel to the inner 
wall of the orbit and the roentgenogram taken 
from the temporal side or the film is held 
horizontally parallel to the floor of the orbit and 
the roentgenogram taken from above. A small 
fishhook is hooked into the conjunctiva under 
local anesthesia to act as a guiding point to 
localize the foreign body. A tube with a punc- 
tate focus is used and the rays, filtered through 
I mm. aluminum, pass through a cylindrical 
limitator 30 cm. long and 6 cm. in diameter. 
The focus-skin distance is 60 cm., intensity 
35:ma., tension 40 kv. 

The author describes 2 cases in which small 
bodies in the anterior part of the eye were lo- 
cated in this way and the patients saved ` 
enucleation. One of the foreign bodies was re- 
moved with a magnet and the other extracted 
with small forceps.—Audrey G. Morgan. 


SoLtomon, H. C., and Epstein, S. H. En- 
cephalography under narcosis produced by 
nonvolatile anesthetics. J. 4m. M. Ass., 
May 21, 1932, 98, 1794-1796. 

Although encephalography is largely replac- 
ing ventriculography, the extreme headache, 
nausea, vomiting, diaphoresis and even col- 
lapse, often met with render it an unpleasant 
and tedious proceeding.. Morphine and sco- 
polamine fail to completely control symptoms; 
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ether is attended with the hazard of pulmonary 
complications and produces an undesirable rise 
in blood pressure. Non-volatile anesthetics such 
as pentobarbital sodium, amytal, and avertin 
have been used with much success. The au- 
thors use the first named and have produced a 
deep anesthesia, obviating symptoms and pro- 
ducing no harmful effects. Headache may oc- 
cur five or six hours later but is mild and easily 
controlled. The authors describe a special chair 
stretcher with movable back rest, shoulder 
straps and a head sling. This permits easy 
handling of the anesthetized patient with rota- 
tion of the head in all positions to obtain 
necessary encephalograms.—E. W. Hall. 


Dunar, Harop F. Metastatic malignant 
tumors of the brain. Ann. Int. Med., April, 
1932, 5, 1274-1288. 


This is a clinical, statistical and pathological 
survey of ọ5 patients with a diagnosis of 
metastatic malignant tumor of the brain. The 
average age was 47} years; 49 males and 46 
females. In cases in which the primary lesion 
should have been readily recognized, the aver- 
age duration prior to the onset of cerebral 
symptoms was 21 to 31.5 months. The average 
length of life from the time of examination after 
onset of cerebral symptoms was 3} months. 

The presenting symptoms were directly re- 
ferable to the cerebral lesion in 68 cases, to the 
primary lesion in 15, while 12 cases presented 
symptoms referable to both lesions. The most 
frequent cerebral symptoms were headache, 
vomiting, often of a projectile nature, dis- 
turbances of vision and of speech, vertigo and 
transient aphasia. Mental disturbances appear 
to be one of the outstanding features as they 
were observed in 57 per cent of the series, vary- 
ing from sluggishness to confusion and even 
stupor in the more advanced cases. The pres- 
ence and severity of mental symptoms appeared 
to bear a possible relationship to the presence 
and severity of the encephalitic changes. Those 
symptoms associated with metastatic tumor of 
the brain seemed to be more marked than those 
associated with primary brain tumor. Choked 
disk was found in 4o per cent of 84 cases so 
examined; 9 cases presented perimetric visual 
field defects and 3 showed optic atrophy. 

Study of the clinical localization of the cere- 
bral tumors failed to disclose any region of pre- 
dilection for the development of metastasis in 
the brain. Detailed neurological study was car- 
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ried out in 16 cases and the site of the cerebral 
lesion correctly diagnosed in 7 of these. In the 
remaining g cases either localizing signs were 
absent or dissemination of the signs led to in- 
correct diagnosis of an inflammatory lesion. 
Metastatic malignant tumor of the brain was 
diagnosed in 6 cases, there being an obvious 
primary tumor elsewhere than the brain, recog- 
nizable metastasis or a history of previous oper- 
ation for a malignant tumor situated outside of 
the central nervous system in all. A diagnosis 
of primary tumor of the brain was made in § 
cases, none of which presented either symptoms 
or signs referable to a primary lesion elsewhere. 

Roentgenologic study failed to reveal the 
presence of many of the growths encountered. 
A diagnosis of primary or metastatic malig- 
nant growth of the lung was made in 37 per 
cent of the 78 cases examined. Metastasis or 
other pathologic change was reported in 21 per 
cent of the 63 cases in which roentgen examina- 
tion of the skull had been made. 

The lung, breast and kidney accounted for 
58.6 per cent of the primary lesions in those 
cases where the site could be determined. 
Metastasis was widespread throughout the 
body in general, the lung being involved in 83 
per cent of those cases in which necropsy was 
performed. 

All cases presenting clinical evidence of a 
tumor of the brain should be studied carefully 
for presence of primary malignant tumor out- 
side of the central nervous system. Roent- 
genograms of the thorax and skull, for evi- 
dence of metastasis, should be made as a routine 
in such cases. —W’. R. Brooksher, Fr. 


SCHEUERMANN, H. The roentgenological pic- 
ture of the normal and the pathologic sella 
turcica. Acta radiol., 1932, 73, 404-432. 


The author has collected and examined 
roentgenograms of the skulls of 391 patients 
showing normal conditions and 55 with dis- 
eases of the brain showing roentgen changes. 
Specimens of the sella turcica from 100 pa- 
tients with normal conditions and 41 with 
brain affections have been examined roent- 
genologically, compared, sawed through and 
then compared again. The technique of roent- 
gen examination of the skull is discussed and 
the necessity for absolutely exact and uniform 


_ projection emphasized. The normal anatomy. 


of the sella turcica is described. 
The roentgen picture of the sella is described 
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in detail, giving measurements and form and 
descriptions -of the sphenoidal sinus, the an- 
terior clinoid processes, the dorsum sellae and 
the posterior clinoid processes. The dorsum 
sellae may normally be so thin as to be in- 
visible in the roentgenogram of the living sub- 
ject. A thin dorsum sellae is the most frequent 
‘form. The tissue may, even under normal con- 
ditions, be so plastic that the dorsum sellae.can 
be moved forward and backward with the 
hand. The large air space in the spongy dorsum 
‘sellae is described and the characteristics of the 
dura mater and its calcareous content dis- 
cussed. There may be a deficiency of calcareous 
material in the dorsum sellae at any age; it is 
not caused by senile osteoporosis. 

The position of the head in certain brain 
tumors and the basal angle are discussed. 
Differences in the width of the latter are not 
“mportant. | 
' The causes of primary and. secondary en- 
largement of the sella are discussed. Dilatation 
of the third ventricle for a considerable time 
may cause enlargement of the sella; dilatation 
of the ventricle for a short time does not have 
eny effect. 

| In all the cases examined, the autopsy find- 

ings agreed with the roentgen findings. The 
rbentgenologist should be very reserved in ex- 
pressing an opinion as to whether pathological 
changes in the sella are primary or secondary.— 
Audrey G. Morgan. 


NECK AND CHEST 


[L's LHERM, THover-Rozat, P., Coper, P.-H., 
and Fiscuoip, H. La kymographie. (Kymo- 
graphy.) Presse méd., April 2, 1932, 40, 515- 
517. 

~ The kymography of the heart introduced by 

Stumpf is very simple, representing a method 

analogous to serial roentgenography for the 

study of the duodenal bulb. It consists in the 


use of a lead diaphragm having parallel slits ` 


of o.ç mm. width at intervals of 11.5 mm. 
from each other which is interposed between 
the subject and the film during the time of ex- 
posure. To record the movements one may dis- 
place either the.film or the diaphragm for a 
distance corresponding to a single interval be- 
tween the two slits. The two procedures lead 
to somewhat different results. In the first (dis- 
placement of the film) the motion of a limited 
number of points of the heart silhouette is 
recorded, the image thus taking the aspect of 
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steps of a scale. In the second (displacement of 
the diaphragm) the motion of the entire heart 
silhouette is registered, the contours assuming 
a finely dentated aspect on the films. The two 
methods have an equal value, except that the 
first permits the reconstruction of the move- 
ments by a very simple procedure with the 
aid of the kymoscope. The second is used 
chiefly in the current practice. 

The kymogram represents a succession of 
sinuosities and notches replacing the usual con- 
tours of the heart and aorta. By studying the 
number, amplitude,. peristalsis, density, form,, 
etc., of these sinuosities and notches, one may 
arrive at a definite conclusion concerning the 
changes of various sections of the heart. The 
authors briefly describe the appearance in 
normal and in pathologic conditions, such as 
valvular lesions, affections of the pericardium 
and of the great vessel. 

The conclusion is reached that kymography, 
although still in the stage of development, rep- 
resents certain indisputable advantages. Thus 
the clinician is able to obtain the record of the 
diastole and systole on the same film, he may 
precisely determine the location of point G, 
he may differentiate between the left auricle, 
pulmonary artery and aorta and finally he may 
establish a differential diagnosis of certain 
mediastinal opacities —T. Leucutia. 


Bocart, Frankin B. X-ray examination of 
the heart in left auricular enlargement. 
South. M. F., Jane, 1932, 25, 596-602. 
Roentgen examination of the heart in left 

auricular enlargement by roentgenoscopy with 

either the teleroentgenogram or orthodiagram 
gives information that is of value in diagnosis 
and prognosis. The methods of examination are 
detailed with the normal findings briefly re- 
viewed. Left ventricular enlargement produces 
changes on the contour of the heart, bronchi 
and esophagus. The use of lipiodol and barium 
for the visualization of the left bronchus and 
the esophagus respectively is discussed. The 
article is illustrated with films and diagrams.— 
W. R. Brooksher, Fr. 


Burren, C. G., Moroan, Hucu J., and HILL- 
stroM, H. T. Early (subclinical) syphilitic 
aortitis; an evaluation of ‘radiographic diag- 
nostic methods. South. M. F., July, 1932, 25, 
709-711. 

If aortitis could be detected before the de- 
velopment of irreversible changes therapeutic 
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results would be markedly. improved. Sach 
“subclinical” aortitis might be arrested and the 
development of the late, fatal manifestat:ons 
prevented. The present study was confined to 


. individuals with uncomplicated chronic sypailis 


without clinical evidence of aortitis, butin 
whom the incidence of subclinical aortit-s is 
doubtless high. In such patients any deviation 
from the normal aortic roentgen findings would 
be significant and would constitute presump- 
tive evidence of aortitis. There were 30 such 
cases available for study, all males, with an age 
range of thirty-five to fifty-five years. Roent- 
*senoscopic and film studies in all projections 
and the ingestion of thick barium paste to 
determine the relationship of the esophagus, 
heart and aorta, were carried out in all cases. 
The usual cardiac measurements were made. 
The diameter of the aortic arch was measured 
at the point where the aorta indents the visual- 
ized esophagus. The studies were entirely nega- 
tive in that no changes were found which are 
not encountered in perfectly normal indiv.duals 
of the same age group.—W.. R. Brooksher, Fr. 


Lupaccro.u, Giovanni. Due casi di anetrisma 
dell’arteria anonima. (Two cases of anearysm 
of the innominate artery.) Radiol. med., 
Feb., 1932, 79, 122-130. 

Aneurysm of the innominate artery is quite 
rare. The author describes 2 cases with illus- 
trative roentgenograms. The first was in a man 
of thirty-eight in whom a diagnosis of esthma 
was made at first because of expiratory dyspnea. 
He complained of constant dizziness. The Was- 
sermann and Meinicke reactions were negative. 
Roentgen examination showed a shadow that 


extended from the mediastinum over the whole - 


upper median third of the right lung field. In 
the oblique projection it was dissociated from 
the shadow of the large vessels and showed ex- 
pansive pulsation. On the basis of this picture 
a diagnosis of aneurysm of the innominate 
artery was made; it was confirmed by ceath of 
the patient from rupture of the aneurysm. 

The second case was in a man of thizty-nine 
with a history of syphilis. On the basis of the 
shadow in the mediastinum a diagnosis of 
tumor of the mediastinum was made and 
roentgen treatment given. This did no good at 
all but the patient improved considerably on 
antisyphilitic treatment. This patient also com- 
plained of dizziness; he had a feeling of con- 
striction in the throat and pain irradiating from 
the neck to the right arm; he spoke in a fow voice 
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and had a feelingof formication in the right hand 
which was somewhat cyanotic. From the failure 
of roentgen therapy it was decided that the diag- 
nosis was wrong and the patient was sent for 
another roentgen examination with a prob- 
able diagnosis of aneurysm of the aorta. The 
picture was very much like that in the preced- 
ing case, except that the dense shadow did not 
pulsate. A diagnosis of aneurysm of the in- 
nominate was made and in this case was also 
confirmed later by death of the patient from 
rupture of the aneurysm. 

Patients with aneurysm of the innominate 
almost always complain of dizziness. This in 
association with a shadow in the right upper 
half of the mediastinum should suggest aneu- 
rysm of the innominate. The shadow does not 
necessarily pulsate. Cardarelli says the diz- 
ziness and fainting fits are due to cerebral 
aneurysm from bits of clot detached from a 
thrombosis but the author thinks it more prob- 
able that the sac brings about disturbances in 
the circulation of the internal carotid which 
cause these synptoms.—Audrey G. Morgan. 


BEUTEL, A. Ozsophagusvarizen. (Varices of the 
esophagus.) Acta radiol., 1932, 13, 527—532. 
Two cases of varices of the esophagus are de- 

scribed and illustrated with roentgenograms. 

Both the patients showed the clinical picture 

of cirrhosis of the liver. The diagnosis of varices 

of the esophagus was made from the roent- 
gen picture and confirmed in both cases by 
esophagoscory and in one by autopsy also. 
Normally the relief of the esophagus is char- 
acterized by delicate longitudinal folds. These 
disappear in varices. The esophagus is ab- 
normally wide and there are clear bands, which 
may run longitudinally or transversely, bor- 
dered by narrow stripes of contrast medium. 
The barium sticks to the dilated vessels and re- 
mains in the esophagus an abnormally long 
time. Differential diagnosis from malignant 
tumor is sometimes difficult. Normal distensi- 
bility of the wall of the esophagus does not al- 
ways exclude tumor. The roentgen diagnosis of 
varices of the esophagus is of great value in 
explaining obscure cases of hematemésis.— 
Audrey G. Morgan. 


LavureLL, Huco. The origin of the Zenker 
pouch of the pharynx. Acta radtol., 1932, 13, 
599-602. 

In a previous article in this journal the au- 
thor discussed the origin of Zenker’s pouch and 
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‘pcsits. Conversely, in no case-was the cap seen 
before collapse and not visible in the pneumo- 
thorax films. The type of shadow which persists 
after collapse occurs within the arc of the first 
` rib and in the posterolateral quadrant of the 
apical cupola. Its direction is forward and out- 
ward. The visceral margin is sharply defined 
and the density is homogeneous. The shadow 
rever crosses the first rib. It ranges from 2 to 4 
mm. in width and from 1.5 to 2 cm. in length. 
This shadow is thought by the author not to be 
due to thickened pleura but probably to Sib- 
son’s fascia which is a fibrous aponeurosis pass- 
ing from the anterior surface of the transverse 
process of the 7th cervical vertebra to the inner 
margin of the 1st rib in front of the subclavian 
groove. Whatever the source of the shadow, it 
is Stressed that it has no pathologic significance. 

Apical pulmonary scars, on the other hand, 
are never sharply defined. Microscopically they 
consist of pleural and subpleural fibroses in 
which tubercles may or may not be frankly 
present. All such deposits are presumed to be of 
tuberculous origin. Any apical linear shadow 
that does not clearly conform to the position 
and characters of the so-called apical cap is 
probably of this nature. In 1,083 stereoscopic 
roentgenograms tuberculous scars were found 
in 27 per cent and apical caps in 34 per cent. 

A further type of linear apical shadow is that 
seen beneath the 3rd (occasionally 2nd) poste- 
rior rib practically always on the left side only. 
A vertical continuation often passes to the 
aortic arch medially. This shadow is homo- 
geneous. It is presumed to be due to the sub- 
clavian artery.—G. R. Miller. 


MaraGiiano, Giuro. Sulla frequenza dell’ 
infiltrato precoce. (The frequency of early 
infiltration.) Radiol. med., June, 1932, 79, 
578—601. 


The author discusses Anmain s theory of 
early infiltration as the first manifestation of 
adult tuberculosis as opposed to the old theory 
of the apical origin of the disease. In the exam- 
ination of 3,200 roentgenograms he found the 
classical picture of early infiltration without 
involvement of the apices in only 15 cases. When 
rather less strict criteria were used the number 
of cases rose to 500. He concludes therefore that 
early infiltration is relatively rare and early in- 
filtration without involvement of the apices 
still rarer. Assmann and his school would argue 
that these early infiltrations are transitory and 
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therefore would not be revealed by roentgen 
examination unless it were made just at the 
right time. The author describes 6 cases illus- 
trated with roentgenograms which show that 
they may persist for some months or a year. 
While this is not an extremely long time it is 
longer than the advocates of the early infiltra- 
tion theory give to the demonstration of their 
theory. They base their demonstration on 
roentgenograms showing integrity of the apices 
and the rest of the lung and roentgenograms 
taken shortly afterward showing infiltration. 
They think that this proves that the infiltration 
is really the first manifestation of the reinfec- | 
tion. But this presupposes that once apical 
lesions have developed they persist throughout 
life. This is not true. The author describes a 
case in which roentgenograms taken in Novem- 


_ber, 1929, and April, 1930, showed the apices 


normal. A roentgenogram in August, 1930, 
showed subclavicular foci on both sides with 
the apices still clear. But an old roentgenogram 
from September, 1929, showed a small lesion in 
the left apex. Besides lesions of the apex are not 
always shown in roentgenograms. 

The author concludes that the truth of the 
early infiltration theory is not proved. Assmann 
and his school say that the prognosis in these 
early infiltration cases is very bad if diagnosis 
is not made early and“treatment given. The 
fear of overlooking such serious lesions may 
have caused roentgenologists to detect more 
early infiltrations than really existed —4udrey 
G. Morgan. 


TorELLI, Gastone. Ulteriori considerazioni 
sulla genesi del pneumotorace apaco o pneu- 
motorace ad immagine paradossa. (Cause of 
opaque or paradoxical pneumothorax.) Ra- 
diol. med., Sept., 1932, 79, 990-995. 

The author describes 2 cases of pneumo- 
thorax which at first presented the normal pic- 
ture of a light air space and a darker area cor- 
responding to the collapsed lung. But in roent- 
genograms taken later the shadow of the air 
space was darker than that-of the collapsed 
lung. This was due to the fact that the parietal 
pleura of the air space was thickened while a 
lobe of lung, adherent to the posterior wall of 
the thorax, had kept the pleura over the col- 
lapsed lung from becoming thickened.— Audrey 
G. Morgan. 


OTTONELLO,: PreTro. Sclerosi interlobare del 
lobo inferior accessorio. (Interlobar sclerosis 
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of an accessory lower lobe.) Radiol. med., 

Aug., 1932, 79, 821-825. 

A child six years of age had had bronchitis 
and bronchopneumonia at the age of three, 
followed by bronchial catarrh and a cough 
which had persisted up until the present time. 
Clinically there was tracheobronchial adeno- 
pathy and occasionally fever. Roentgen exam- 
ination showed a triangular opacity on the left 
side, which was not uniform but made up of 
rounded opaque areas separated by clearer 
regions. A little outside of this opacity and 


| parallel with its lateral border there was a 


slender, intensely opaque line beginning at the 
level of the 6th rib and running obliquely down- 
ward and outward till it ended at the left costo- 
diaphragmatic sinus. The lower half of the 
stripe was heavier than the upper part. It was 
evidently a thickened interlobe separating the 
left lower lobe from a supernumerary lobe. 
Such a lobe has often been found both on the 
right and left sides and is called an accessory 
lower lobe. The triangular shadow was evi- 
dently caused by lesions in the parenchyma of 
this accessory lobe.—Audrey G. Morgan. 


VALLEBONA, ALESSANDRO. L’imagine radio- 
logica polmonare a cerchi multipli interfernti. 
(A roentgen picture of the lung showing 
many intersecting rings.) Radiol. med., 
March, 1932, 79, 308-327. 


The author describes a roentgen picture of 
the lungs characterized by many circles which 
intersect or are superimposed on each other. 
In some cases the circles are flattened against 
each other making polygonal figures; these 
make a network with meshes of various sizes. 
This picture may cover the whole lung or a 
large part of it or only a small area. The bound- 
aries of these circles or polygons are very fine 
lines, about like a “capillary stripe,” and like 
the latter they can only be demonstrated by 
modern methods of roentgen examination. 
Four cases of this kind are described and illus- 
trated with roentgenograms. In some cases the 
pictures look like a sacculated pneumothorax. 
This is evidently a picture of polycystic lung. 
It may be caused by bullous vesicular emphy- 
sema or by bronchiectasis, particularly the con- 
genital form.—dudrey G. Morgan. 


OTTONELLO, PIETRO. La rappresentazione ra- 
diografica dello sfondato pleurico posteriore. 
(The roentgen picture of the posterior pleural 
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recess.) Radiol. med., May, 1932, 79, 469- 

476. 

The so-called posterior anie recess or sinus 
is the angle formed where the costal pleura 
reflects into the diaphragmatic pleura. It is not 
shown in ordinary roentgen examination be- 
cause in the sagittal projection it is masked by 
the liver shadow on the right and the stomach 
and splenic flexure on the left. The best way to 
examine it isin the dorso-ventral direction with 
the patient lying prone. It is a transparent 
space, grossly oval in shape with its long axis 
running horizontally. Its upper boundary is 
formed by the cupola of the diaphragm, its 
lower boundary by a curved line concave up- 
ward, which begins laterally at the wall of the 
thorax at the level of the lateral costo-diaphrag- 
matic sinus and ends medially near the lateral 
margin of the first lumbar vertebra; there it 
turns suddenly upward and is prolonged up- 
ward for several vertebrae. It can be shown on 
both sides. The horizontal part of this line cor- 
responds to the posterior costo-diaphragmatic 
pleural sinus and the vertical part of it to the 
posterior costo-mediastinal sinus. It is of value 
in making a new part of the pleura and lung 
accessible to roentgen examination.—dudrey 
G. Morgan. 


OTTONELLO, Pierro. La rappresentazione ra- 
diografica del lobo polmonare inferiore ac- 
 cessorio. (The roentgen picture of the lower 
accessory lobe of the lung.) Radiol. med., 
April, 1932, 79, 390-400. 

The author discusses the anatomy of the in- 
ferior accessory lobe of the lung, which is not 
so rare as is generally believed. It 1s analogous 
with the infracardiac lobe of quadrupeds. Ettig 
and Gradberger have described pathological 
cases which showed tri: ngular basal paramedi- 
astinal shadows. The ‘uthor gives a descrip- 
tion of the normal appearance of the lobe on the 
right side in the roentgenogram of the thorax. 
The typical finding is a distinct thin opaque 
stripe representing the interlobular fissure | 
which separates the lower lobe from the acces- 
sory lobe. It starts from the vertex of the cup- 
ola of the right diaphragm and runs upward and 
toward the midline in a line that is straight or 
slightly curved with the convexity outward un- 
til it passes into the shadow of the hilus. This 
stripe is due to the same cause as the capillary 
stripe of the middle lung field on the right which 
is caused by the middle interlobular fissure, 
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and its roentgen characteristics are also just 
tke same. It is easy to differentiate it, however, 
from the other structures in the region. The 
author does not discuss the demonstration of 
such a lobe on the left side under normal condi- 
tions, not because it does not occur as often on 
the left as on theright but because the capil- 
lary stripe which bounds it is hidden in the 
heart shadow. He discusses the importance of 
recognizing this lobe, particularly when patho- 
logical changes take place in it, and the differ- 
ential diagnosis of triangular basal parame- 
diastinal shadows.—Audrey G. Morgan. 


Duravrr, PauL. Basal pulmonary lesions. 4m. 
Rev. Tuberc., Jan., 1932, 25, 17-23. 


To rule out pulmonary tuberculosis is a 
difficult problem in the diagnosis of chest dis- 
eases. Basal lesions present considerable diffi- 
culty in this field. Review of the literature in- 
dicates that basal tuberculosis is extremely rare. 
Pulmonary tuberculosis is almost never found 
exclusively in the lower lobe except when this 
lesion accompanies tuberculosis elsewhere in 
the body. At the Rutland State Sanatorium in 
Massachusetts only one case of strictly basal 
tuberculosis was found in two years. 

Many basal lesions of non-tuberculous char- 
acter have been admitted to the Sanatorium 
during this time with an incorrect diagnosis of 
tuberculosis. Five cases are presented, 3 of 
lung abscess and 2 of bronchiectasis. The con- 
clusive diagnosis was made possible by bron- 
chascopy and lipiodol injection. The use of the 
brenchoscope is considered of great value in the 
differential diagnosis of basal lesions.—G. R. 
Miller. 


SICILIANO, L., and Banci-Buonamicl, C. La 
nea canillare del po’ mone destra. (The cap- 
ilary line of the rigat lung.) Radiol. med., 


. June, 1932, 79, 571-577. 


=. The so-called capillary line in the upper part 


‘of she right lung is generally admitted to be 
the shadow of the lesser incisure between the 
` upper and middle lobes of the lung. But there 
is still a difference of opinion as to whether it 
can be seen in normal lungs or only in those in 
which the pleura is thickened by inflammation. 
Vespignani and Lenarduzzi, among others, 
clam that it can be seen in normal lungs if the 
right projection is used. They found it in -18 
out of 20 individuals with normal lungs. They 
centered the rays on the 7th cervical vertebra, 
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giving a projectiọn very oblique from above 
downward. 

The authors argue that the incidence of the 
rays would be very important if the surface of 
the interlobe were a plane. Then if the inci- 
dence of the rays were exactly parallel to its 
course it would give a shadow. But the surface 
of the interlobe is curved anteroposteriorly as 
well as transversely; therefore the incisure can- 
not give an exactly linear shadow no matter in 
what direction the rays strike it. From experi- 
ments in which he covered the upper surface of 
the middle lobe with silver foil, reinserted the 
lungs in the thorax and took roentgen pictures, * 
and others in which he adapted thin layers of 
silver foil to curved surfaces of sugar or paper 
and made roentgenograms, the author con- 
cludes that the capillary line represents a cer- 
tain part of the incisure. The flatter the curve, 
the more of it can be struck tangentially by the 
rays and the greater the opacity of the shadow. 
But the pleura has to have a certain thickness 
to give any shadow at all and only pleurae that 
have been thickened by inflammation give 
such shadows. The authors who have reported 
large percentages of positive results must have 
been working with pathological material. Galifi 
found only 4.38 per cent positive results in 
children, who are apt to have normal pleurae. — 
Audrey G. Morgan. 


OTTONELLO, PIETRO. La rappresentazione ra- 
diografica del -margine infero-mediale dei 
polmoni. (Roentgen picture of the lower 
median edge of the lungs.) Radiol. med., July, 
1932, 79, 704-797. 

The lateral projection is not as much used 
as it should be in examination of the lungs and 
for this reason the picture described by the 
author has never been noted before. In normal 
cases when a lateral roentgenogram is taken at 
the height of forced inspiration there is acap- 
shaped transparent region occupying the pos- 
terior part of the cupola of the diaphragm. 
Diagrammatic sketches are given showing the 
anatomy of the lower median border of the 
posterior part of the lung, from which it is evi- 
dent that the picture 1s formed by that portion 
of the lung, which is thick enough to mask the 
opacity of the subdiaphragmatic organs. The 
boundary of the clear area is almost continuous 
with the posterior border of the pericardium. 
This finding shows a new part of the lung rend- 
ered accessible to roentgen examination.— 
Audrey G. Morgan. 
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I 
Kyerp, Gunnar. Pleural calcification. Acta 
radiol., 1932, 73, 334-348. 
- Calcification of the pleura is generally uni- 
lateral. It usually develops in the costal pleura 
and most frequently in males. The loca-ization 
ig generally in the outer part of the middle 
section of the lung field and need not necessarily 
be in a thickened part of the pleura. Tke calci- 
fications vary in number, form and size from 
granular structures to large bodies and shells 
which completely surround the lung. The pro- 
cess develops through fibrous and hyaline 
stages to complete calcification. The chemical 
composition is the same as that of bone. The 
condition remains latent or relatively so. The 
clinical symptoms are the same as those’ of 
thickening of the pleura only more pronounced. 
The diagnosis is made by puncture and roent- 
gen examination. Differential diagnosis must 
be made from tumor and tuberculosis; this 
differentiation can be made by stereoroent- 


genography. The prognosis and treatment de-. 


pend on associated conditions. There are two 
elements necessary to cause the disease: a 
necrotic tissue capable of extracting calcium 
from the blood and a certain constitution or 
diathesis, which brings about a change in the 
solution of the calcium salts. There is generally 
a history of tuberculous pleurisy or of trau- 
matic hemothorax. 

Five cases are described and illustrated with 
roentgenograms.—Audrey G. Morgan: 


_ Scarinct, CARMELO. Corpi fibrinosi multipli 


nel cavo pleurico com rara complicanza di 
pneumotorace terapeutico. (Multip-e fibrin- 
ous foreign bodies in the. pleural cavity an 
unusual complication of therapeutic pneu- 
mothorax.) Radiol. med., May, 1932, 79, 

. 485-493. 

A few cases have been described in zhe med- 
ical literature in which free fibrinous foreign 
bodies formed in the pleural cavity in thera- 
peutic pneumothorax. The author reviews them 
and describes a case of his own. Authorities 
differ as to the cause of these foreign bodies. 
Some authors think they are a result of hemor- 


rhage after refilling. Organized extravasations 


of blood form free foreign bodies. Others think 
a small blood clot forms a central nucleus 
around which fibrin stratifies. Still others be- 
lieve that the bodies are formed by progressive 
solidification of a serofibrinous exudate. The 
author believes this theory as there is generally 
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an exudative pleurisy in these cases and the 
bodies that have been examined histologically 
have shown no blood corpuscles.—Audrey G. 
Morgan. — l 


ToreLLI, Gastone. Un particolare quadro 
radiologico del pneumotorace: il pnx opaco., 
(An unusual picture in pneumothorax: opa- 
que pneumothorax.) Radiol. med., Feb., 1932, 
79, 109-121. 

The normal picture of pneumothorax is well 
known. The collapsed lung gives a dark shadow 
and there is a clear space corresponding to the 
air-filled space of the pneumothorax. But in 
certain cases this picture 1s reversed, that 1s, 
the pneumothorax cavity gives a darker shadow 
than the collapsed lung. The author describes 
12 such cases and gives illustrative roentgeno- 
grams. This picture is probably caused by 
thickening of the parietal pleura around the 
pneumothorax cavity.— dudrey G. Morgan. 


Asti, Lute: Mario. Metastasi polmonari os- 
teogenetiche -da osteosarcoma del femore. 
(Osteogenetic lung metastases from osteo- 
sarcoma of the femur.) Radiol. med., April, 
1932, 79, 416-424. 

A studenz of sixteen suffered a trauma while 
taking gymnastic exercises and shortly after- 
ward a swelling developed on.the inner side of 
the lower third of the left thigh. Biopsy showed 
osteosarcoma of the femur and the leg was 
amputated. A few months later he began to 
have pain in the left shoulder and was sent for 
roentgen examination. It showed a number of. 
round shadows in the left lung field; they were 
the size of a pea to that of a large walnut, with 
distinct outlines and varying sizes. Some of 
them showed a sort of bone structure with 
radiating lamellae. There were also opaque 
nodules in the right lung but they did not show 
the characteristic bone structure of those in the 
left. A diagnosis was made of lung metastases 
from osteosarcoma of the femur. The patient’s 
condition grew rapidly worse and he died in . 
about a month of bronchopneumonia. 

The author discusses the differential diagno- ` 
sis of bone metastases rrom chondroma of the 
lung, primary ossifications of the lung, dermoid 
cysts and calcifications of the pleara—Audrey . 
G. Morgan. l 


CoorER, Finis G. The association of tuber- 
culosis and carcinoma. dm. Rev. Tuberc., 


Jan., 1932, 25, 108-147. 
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In a review of the statistical data concerning 
the association of carcinoma and tuberculosis 
it ‘s difficult to find evidence of antagonism be- 
tween the two diseases. Conclusions from ex- 


. perimental studies have been contradictory in 


some cases but most of the evidence at present 
appears to’ support the conclusions of those 
wko maintain that tuberculosis and carcinoma 
are not antagonistic. The accumulation of a 
large number of cases in which the two diseases 
have been intimately associated offers fairly 
convincing evidence that an antagonism does 
not exist. In many reports authors have at- 
tempted to determine which process is primary. 
Usually tuberculosis was believed to be the 
earlier process, particularly in the cases in 
which the conditions were coexistent in the lung 
and in which the carcinoma appeared to develop 
in an old tuberculous cavity. In order to deter- 
mine whether tuberculosis exists with all de- 
grees of malignant tumor, carcinomas were 
graded according to Broders’ index. All degrees 
of malignancy were noted. The finding of tu- 
berculosis in an organ or biopsy specimen does 


"not exclude the possibility of malignant tumor. 


- It would appear from this study that the 


association, of malignant and tuberculous le- 


“sions had better be recorded as a mere coexis- 


tenze of two diseases until more is known about 


. the cause of carcinoma.—G. R. Miller. 


‘ABDOMEN | 


` WAGNER, _AAGE. Esophageal orifice hernia. 


1y 


Acta radiol:, 1932, 13, 466-482. 
The author briefly reviews a number of recent 
publications on the subject of hernia of the 


_ esophageal orifice and then describes the clini- 


cal and roentgen findings in 11 cases of this 
disease. Most of the symptoms shown by these 
patients were dyspeptic and cardiac and in 8 of 


‘them it was overwhelmingly probable that the 
‘symptoms were due to the particular type of 


hernia from which they were suffering. In the 
other 3 cases there were other causes to ac- 
count for the symptoms. He believes that 


operation should not be performed unless it is 


necessary to save the patient’s life. He thinks 
conservative treatment is effective in the major- 
ity cf cases.— Audrey G. Morgan. 


_Fixstersuscu, R. and Gross, F. Der Wert 


des frithzeitigen réntgenologischen Nach- 
weises des spontanen Pneumoperitoneum bei 
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perforierten Magengeschwür und sonstigen 
Erkrankungen des Verdauungstraktus. (The 
value of early roentgen demonstration of 
spontaneous pneumoperitoneum in perfor- 
ated stomach ulcer and other diseases of the 
digestive tract.) Acta radiol., 1932, 13, 567- 
590. 
The results of operation in perforated ulcer 
of the stomach and duodenum depend chiefly 


on how soon operation is performed. When a 


large amount of gas enters the abdominal 
cavity the liver dullness is decreased or abol- 
ished but it is then often too late for successful 
operation. Very small amounts of gas can. be 
demonstrated by roentgen examination and so 
diagnosis can be made very much earlier. 


Roentgen examination can now be made with-. 


out any danger or inconvenience to the patient 
by means of horizontal irradiation with the pa- 


tient lying on his back or side. The authors pre-. 


fer the left lateral position because in that posi- 
tion very small amounts of gas can be seen more 
readily in contrast with the dense shadow of 
the liver, the.diaphragm and the lateral wall 
of the abdomen. - 

They discuss the literature of the sabet and 
their own results in the examination of 8 early 
cases of perforated ulcer of the stomach, 2 cases 
of ulcer of the stomach that perforated as a 
result of contrast examination, 2 cases of per- 
forated carcinoma of the stomach, 12 of per- 
forated ulcer of the duodenum, 3 late cages of 
ulcer perforation, I of rupture of the small in- 
testine from blunt injury of the abdomen, r of 
gunshot injury of the small intestine, 4 of rup- 
ture of ulcers of the intestine from distention in 
ileus, 1 of perforated appendix, 2 of perforated 
gallbladder and ‘5 of postoperative accumula- 
tions of gas in the abdomen. 

The gas is generally sickle-shaped and even 
in early cases there may be a fluid level. This 
point is emphasized because a fluid: level has 
generally been considered an evidence of ab- 
scess. The absence of gas does not absolutely 
disprove perforation but gas is present in a 
large percentage of the cases—in 86 per cent 
of 110 cases reported in the literature. The 
roentgen method has proved of great value 
in the prognosis of covered perforation. It is 
also of great value in diagnosing perforations 
from unusual causes such as stretching of ul- 
cers in ileus and traumatic perforations.— 
ae G: Morgan. 
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JANKELSON, I. R. Peptic ulcers i in children. 4m. 
F. Dis. Child.; July, 1932, 44, 162-165. 


Jankelson reports 3 cases of peptic ulcer in 
children. The first patient was a boy of twelve 
years, the second a boy of ten, and the third a 
girl of twelve. In the first case the roentgen 
examination showed a niche on the lesser curva- 
ture; in the second it showed a persistent ir- 
regularity of the duodenum without a six-hour 
gastrit residue, and in the third a prepyloric 
ulcer with a six-hour residue was noted. 

Jankelson concludes that peptic ulcers in 
children-are more common than is generally 
realized. Many cases are clinically overlooked. 
Peptic ulcers should be suspected in a child 
with chronic digestive disturbances not ex- 
plained by any other demonstrable pathologic 
process. The finding of occult blood in the stools 
is suggestive of the condition. A roentgen ex- 
amination of the digestive tract demonstrating 
a typical deformity is the only means of arriv- 
ing at a correct diagnosis. The treatment for 
uncomplicated’ peptic ulcer is medical. Com- 
plications"in cases of peptic ulcers must be 
treated accordingly, perforations requiring im- 
mediate operation, and hemorrhage and a 
partial pyloric obstruction being treated medi- 
cally- by choice and surgically from necessity 
only. 

Foci of infection, particularly tonsillitis, are 
common in children, and must be eradicated 
if the best results are to be obtained. How- 


ever, Jankelson warns, the removal of healthy . 


tonsils, no matter how hypertrophied, will not 
help in the control of the symptoms of ulcer; 
the removal of diseased tonsils, per se, will not 
cure patients with ulcers. The appendix is 
sometimes removed as a possible focus of in- 
fection. But Jankelson does not regard it as 
justifiable to expose a child to a major opera- 
tion in the hope of eliminating a facus of in- 
. fection which in the individual case may have 
‘nothing to do with the piesci of the ulcers.— 
R: S. Bromer. ’ 


Lupaccrozu, Giovanni. Un caso di ulcera 
pilorica “‘vis-a-vis.” (A case of ulcer of 
the pylorus “vis-a-vis.’’) Radiol. med., March, 
1932, 79, 344-346. 

A patient aged thirty-nine with symptoms of 
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stomach ulcer had had several roentgen ex- 
aminations, all of which had been negative. ’ 


The author took a number of roentgenograms 
with the patient in the right lateral position, 
all of which showed the pylorus filled and on 
each of its walls, just opposite each other, two 
opaque spots which were ‘interpreted as ulcer 
“vis-a-vis,” like that -described some years ago 
by Busi in the duodenum. The duodenum and 
small intestine were apparently normal. The 
cecum was dilated but mobile and somewhat 
painful on pressure. The appendix was mobile 
but intensely painful. A diagnosis was made of 
ulcer of the pylorus vis-a-vis which had affected 
the appendix. The patient refused operation 
on account of the previous negative roentgen 
examinations. He was obliged to come back 
about two weeks later, however, on account 
of copious melena and operation confirmed the 
diagnosis.— Audrey G. Morgan. 


AnziLotri, ALBERTO, Ulteriori osservazioni su 
di un caso di tumor peduncolato dell stomaco 
radiologicamente diagnosticato e operatori- 
amento controllato. (Final report on a case 

-of pedunculated tumor of the stomach di- 
agnosed roentgenologically and controlled 

by operation.) Radiol. med., July, 1932, 79, 

717-718. 

In an article published in Radiol. med., April, 
1930, vol. 77, the author described a case of 
tumor of the stomach in which the roentgen pic- 
ture showed a lacunar zone partly in the an- 


trum of the pylorus, partly in the duodenum, 


from which a diagnosis was made of gastric 
polyp with a lobulated surface which invag- 
inated intermittently into the duodenum. Op- 
eration was advised on account of intermittent 
melena but the patient refused, so the diagnosis 
could not be confirmed. 

~ The hemorrhage continued for two years and 
the patient returned. Roentgen examination 
showed the same findings and the patient con- 
sented to operation. Gastrotomy was per- 


formed and the roentgen diagnosis confirmed. 


A tumor with a long pedicle invaginated into 
the duodenum, where it extended into the 
second portion, was removed. Histological ex- 
amination showed that it was a benign polypous 
polyadenoma.—Audrey G. Morgan. 
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THE FUTURE OF RADIOLOGY AS A MEDICAL 
SPECIALTY" 


By HENRY K. PANCOAST, M.D. 
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To American Congress of Radiology 
A is, in a measure, commemorative of 
thirty-seven years of progress in American 
Radiology, and there could be no more fit- 
ting occasion for such a celebration than 
that of One Hundred Years of Progress 
here in Chicago. No greater progress has 
ever been made in science than has resulted 
from the discovery of the roentgen ray and 
radioactivity. It has been fortunate for 
medicine that these physical agencies could 


‘have been so advantageously applied as to 


have created one of the greatest boons to 
humanity along medical lines, second only 
to what has followed as the result of the 
discovery of bacteria. Radiology is the 
youngest of the medical specialties, and 
more rapid strides have been made in its 
development in a shorter period of time 
than can be claimed for any of the others. 

The true concept of Radiology today is 
nct altogether what we as radiologists 
think of it as a-specialty in medicine, but 
more important still is the regard which 
the medical profession as a whole, and even 


the laity, holds for it and for us who prac- 


tice it. We as radiologists may assume that 
our specialty occupies a satisfactory stand- 
ing, but we have been made to realize at 
times that we are not above reproach and 
welmust conclude that our position is not 
ideal in every respect. 


Many obstacles have been overcome and 
numerous pitfalls have been escaped in 
the nearly thirty-eight years of evolution 
since the discovery of the roentgen ray. Op- 
portunities for moral and physical obstruc- 
tion to the advancement of radiology as a 
specialty have been prevalent during most 
of this time and are still as active as ever. 
Probably the most serious of these can be 
grouped in the inclinations, and even the 
direct attempts, by various means to be- 
little our ideals for specialization. But it 1s 
by overcoming these obstacles and pitfalls 
of the past that we have been stimulated 
to an ethical activity which has placed us 
in the position we occupy today. Many 
years ago, in school boy days, I was greatly 
impressed by a statement accredited to a. 
well-known Philadelphia ship builder, “God. - 
bless the man who has placed obstacles in — 


‘my way.” Added years of life’s experience 


have served for personal confirmations of 
the applicability of this trite saying, and 
I am sure that the obstacles which we as 
radiologists have met and overcome have 
proved to be undoubted stimuli towards 
the attainment of some of our ideals. 
The requirements of specialization in 
radiology are perhaps more numerous and 
complex than for any other specialty in our 
profession, with the exceptions of the ma- 
jor branches of medicine and surgery. This 
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statement does not imply, however, that it 
is more difficult to comply with them nor 
that a-higher standing is warranted than 
in the other special branches. The very 
complexity of ideal requirements and the 
lack of a general understanding of them by 
other members of the medical profession 
and the laity is a very important factor in 
the diffculty in keeping up the high stand- 
ard which radiology deserves. 

In the very early period of the medical 
„application of the newly discovered radia- 
tions a cursory knowledge of electricity and 
of high tension apparatus, together with 
the ability to carry out the details of dark 
room development sufficed for the work 
then possible. That, in fact, constituted my 


own personal teaching experience thirty- - 


one years ago, in addition, however, to a 
basic medical training. As a result of the 
little special training required and the lack 
of experience available, the institutional 
druggist or the laboratory assistant or tech- 
nician could soon learn all there was to be 
done in the way of technique in the routine 
examinations then possible. These individ- 
uals were designated by such high sounding 
but meaningless terms as skiagrapner or 
actinographer. The rapid development of a 
special line of work in the hands of medical 
men soon swept these non-professional 
technicians into the discard, but the stig- 
mata of this early practice in a later spe- 
cialty still clings to it. It is intereszing to 
recall that surgery developed in mtch the 
same way, in being, to a certain extent, in 
its incipiency, in the hands of the barber, 
although the history of the two specialties 
is hardly comparable because of tne fact 
that surgery began in the darker ages and 
radiology in a modern period of enlighten- 
ment. They are, in a measure comparable, 
however, in the fact that medicine was not 
ready for either procedure as a specialty in 
the appropriate period of its then unde- 
veloped state. 

In later years, we, as radiological spe- 
cialists, have been obliged to employ non- 
medical technicians for the performance of 
a large part of our purely technical work 


Henry K. 


Pancoast DECEMBER, 1933 
because we have had to give our time to 
the far more important phases of interview- 
ing patients, interpretation, consultations, 
planning treatment to be carried out, work- 
ing out new technical problems, teaching, 
writing and keeping abreast-of the endless 
literature on our subject. The employment 
of technicians to work under our direction 
has afforded opportunities for an unfortu- 
nate aspect to our present situation in addi- 
tion to being an absolute necessity for our 
work. The following incidents serve to illus- 
trate this point: 

This advertisement appeared recently in 


`a prominent newspaper of one of our large 


eastern cities: 


YOUNG LADY, registered nurse, X-ray expert, 
industrial clinic experience, needs work; will ac- 
cept position in doctor’s office at reduced salary. 


The second example is, perhaps, still 
more pernicious. A young non-medical man 
who had obtained training as a roentgen- 
ray technician was staked by his father to’ 
an office and equipment in a city in Penn- 
sylvania of several thousand inhabitants . 
for the purpose of practicing private roent- 
genological work. In addition to this, he re- 
ceived the appointment as roentgenologist 
in the local hospital. This young mam has 
progressed so far as to attempt gastrointes- 
tinal diagnoses. 

In addition to these and very many other _ 
similar performances among non-niedical 
individuals of attempting to practice what 
is generally accepted as a medical specialty, 
we may step just within the bounds of the 
ethical scale and include many instances of 
high pressure salesmanship*intended to in- 
duce the purchase of roentgen-ray equip- 
ment by physicians who have had no train- 
ing whatever except that necessary to oper- 
ate the machine, and who are entirely ig- 
norant of the dangers and risks they as- 
sume or how to avoid them. It is rather 
common knowledge that such equipment 
has been sold in this way under the con- 
veyed impression that training and experi- | 
ence are quite unessential. . 

It is to be conceded that the technical 


Vor. XXX, No. 6 


ide of roentgenology, or at least of the 
diagnostic aspect, is comparatively easy to 
master. under adequate instruction. It ts 
comparable to the work of the laboratory 
technician. While correct roentgenographic 
l technique i is of the utmost importance, it 
is, in reality, the simplest and easiest part 
of the entire diagnostic procedure, and re- 
quires little more than a cursory knowledge 
of physics and electricity to begin with, fol- 
lowed by some experience in handling 
roentgen-ray equipment, a general famil- 
‘jarity with gross anatomy, a more intimate 
acquaintance with the relations of penetra- 
tion, exposure time and thickness and den- 
sity of the part examined, together witha 
full realization of the essential safety fac- 
tors. Strange as it may seem, however, this 
minor part of the entire diagnostic proce- 
dure appeals to a large proportion of the 
- medical profession and the laity as the sum 
total of an examination and resulting diag- 
nosis. This is frequently due, in a large 


‘measure, to the fact that the mysterious- ` 


ness of the technical portion of roentgen- 
ography overshadows the true import of 
the clinical part of the procedure. As a 
result of this lack of comprehension we 
are met by the following undesirable situa- 
tions which are greatly in need of correc- 
tion: 

| 1. A large part of the medical profession 
is quite ignorant of the scope of roentgen 
diagnosis and radiation treatment, of the 
principles upon which both are based and 
of the essentials for proper training of a 
fully informed specialist in roentgenology. 
Truly this situation is deplorable in some 
‘portions of this country as all of us realize 
from personal experiences and has been 
proved by the investigations made by the 
- field representatives of the American So- 
ciety for the Control of Cancer. Some slight 
encouragement may be found, however, in 
the fact that in many localities similar at- 
titudes are prevalent in respect to special- 
ties in general. 

"9, The second situation has been ex- 


. pressed very appropriately by Dr. Francis | 


Carter ‘Wood in a recent editorial in the 
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American Journal of Cancer, in which he 
states that hospital authorities are apt to 
take the point of view that a roentgenolo- 
gist is employed by an institution solely to 
prepare films for diagnostic purposes and to 
write short, objective reports on his find- 
ings, and under many existing conditions 
the roentgenologist (so-called) is but little 
more than a glorified technician. To this we 
might add that such situations are very 
frequently retroactive, for it 1s common 


practice among us, and even among our 
+ 


non-radiological colleagues, to partly judge 
of the efficiency of hospitals by the clinical 
and technical quality of the roentgen diag- 
nostic work which emanates from them and 
the soundness of the principles which quite 
evidently underlie the character of radia- 
tion therapy practiced. 

3. A third situation is also PT by a 
further statement by Dr. Wood, a surgeon, 
pathologist, radiologist and journalist, and 
therefore a man who has a full realization 
of conditions from an unbiased viewpoint, 
to the effect that many so-called radiolo- 
gists are not fitted for internal medicine or 
surgery and take up radiology as a means 
of living with a minimum of medical knowl- 
edge and ability. We must realize that this 
ig only too true and that such. individuals 
never rise much above the level of tech- 
nicians. As a matter of fact, some of them 
are very poor technicians, judging by the 
character of their work which we encounter 
all too frequently, to say nothing of their 
opinions. 

4. A fourth undesirable situation arises 
from the fact that quackery is stimulated 
because of the attitude of the medical- pro- 
fession toward the technician problem. It 


should be borne in mind.-that the encour-’ 


agement of the commercial laboratory un- 
der technician control only serves to stimu- 
late fully fledged quackery along other 
lines.. If the roentgen ray is used in a com- 
mercial laboratory for. the treatment of 
cancer, and the procedure is encouraged, it 


1 Wood, F. C. The position of the radiologist and -radio-' 


therapeutist in the hospital scheme. Editorial. dm. J. Cancer, 
February, 1933, 77, 462. 
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is only a slight degree better than the recog- 
nition of the “quack” who uses other agen- 
cies in the treatment of disease, and which 
we frown upon and d> not recognize. 

Having determined what seems to be the 
most serious situations which react in a 
manner detrimental to the best interests 
of radiology and agamst its best services 
to the medical profess:on and to humanity, 
let us consider the remedial measures best 
suited to counteract these tendencies. We 
,may enumerate the most important of 
these as follows: | 

1. The proper education and training of 
radiologists. 

2. The education of medical students and 
interns in the true meaning and scope of 
scientific medical radiology with a view to 
inculcating in them ar ability to decide be- 
tween useful and useless radiological as- 
sistance in their future problems. 

3. Avoidance of the commercial labora- 
tory and the recognizion of radiology as 
strictly a medical practice. 

4. The moral effect of radiological socie- 
ties in general and of this Congress in par- 
ticular. 

5. The appointmert of a Qualification 
Board for the approval of radiologists as 
specialists. 

These measures will be considered now in 
further detail: 

1. Much has beer written upon the 
proper education of taose who propose to 
practice radiology, and the subject has 
been very adequately covered. While these 
efforts may seem, on the surface, to have 
been without effect, a few rays of sunshine 
are beginning to appear through the clouds. 
The real objects of all the proposed plans 
of instruction of today are to elevate roent- 
gen diagnosis from purely a laboratory pro- 
cedure to a clinical specialty, radiation 
therapy to a rationally scientific and accu- 
rate procedure and the radiologist to the 
position of a consultart in diagnosis, and a 
highly trained specialist in the treatment of 
diseases in which rad_ation therapy is in- 
dicated. Failing in these objectives, the 
would-be radiologist cannot be regarded 
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as holding a position in higher standing 
than the unethically adjudged commercial 
laboratory. The first requisite in his train- 
ing is a previous clinical experience in both 
medicine and surgery, if he expects ever to 
pose as a clinical consultant. This part of 
his training implies a satisfactory hospital 
internship, preferably of two years. Follow- 
ing this, it is highly desirable, though not 
absolutely essential, that he shall have en- 
gaged for a while in general practice. Dur- 
ing these years of pre-radiological experi- 
ence, autopsy work will prove to be of in- 
calculable value later on. At the present 
time the actual training in radiology must 
(not may) be acquired in any one of three 
ways: as an assistant to a radiologist of 
recognized standing; as a student in a 
graduate school of medicine in which pro- 
visions are made for a thorough course in 
radiology; as a fellow in radiology in a 
busy, and well equipped and manned de- 
partment in a large teaching hospital. The 
last two of these means of instruction 
should cover a period of not less than one 
year, and preferably twice that long. If the 
course is but one year, the student radiol- 
ogist should work for a longer period as an 
assistant before attempting to practice on 
his own initiative. It is to be hoped that 
the stringency of examinations before a fu- 
ture Qualifying Board will be such that 
even a two years’ post graduate training 
or fellowship will not permit a man to 
qualify as a specialist, unless by chance he 
was engaged in radiological work previous 
to his special course, and for a sufficient 
time to have acquired considerable experi- 
ence. A physician with one year’s intensive 
instruction would be far preferable in a 
small institution, however, to a technician 
employed for presumable diagnosis with- 
out any clinical, pathological or physio- 
logical knowledge. In addition to training 
in radiology alone, there must be inculcated 
in the properly trained student of radiology 
a thorough knowledge of physics so far as 
it applies to his work, because while work- 
ing, he must always be thinking, though: 
unconsciously perhaps, in terms of the 
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physical problems at hand. He must also 
have an intimate knowledge of anatomy 
and histology. He must be conversant with 
many problems of physiology, especially in 
connection with the digestive tract, the 
heart, respiration and the cerebrospinal 
fluid system. He must also know physiolog- 
ical actions as they have been determined in 
some respects only by roentgenological ob- 
servation, as in connection with the swal- 
lowing act and gastrointestinal motility. 
Above all, he must know pathology, pri- 
marily, because the roentgenogram is a 
portrayal of pathological processes in the 
living subject and as they may modify or 
ke modified by the functions of life, and 
_ roentgenographic interpretations must be 
made entirely on such a basis. Further- 
more, his knowledge of pathology must be 
applicable to the conditions he may be 
called upon to treat. Finally, as a diagnos- 
tician, he must gain experience in identify- 
ing normal roentgenological appearances, 
variations within normal limits, the recog- 
nition of pathological processes and the dif- 
ferentiation between those which present 
similar abnormal features. All these fac- 
tors must be adequately developed to ad- 
mit one to the privileges of consultations 
in connection with medical and surgical 
cases and also those falling within the 
provinces of any of the specialties. Radiol- 
ogists who give instruction along any of the 
lines mentioned should be morally bound 
to select for their students only those who 
have desirable personalities and abilities 
such as will tend to elevate the standards 
of radiology. 

2. We still have before us the much dis- 
cussed problem of the instruction of the un- 
dergraduate student whose curriculum is 
already overcrowded without the addition 
of radiological teaching. All the specialties 
are clamoring for a share of the roster 
schedule. There is no good reason for ascrib- 


ing this to a purely selfish motive and every, 


specialist on à teaching faculty has a hu- 
manitarian basis for his instructional de- 
aires. Let us analyze our own motives. The 
medical student is to become an intern 
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and eventually a practicing physician. In 
both instances he is to come daily in more 
or less intimate contact with some aspect 
of radiology. He must become familiar with 
its scope, the indications for its use and its 
shortcomings, in order to place proper de- 
pendence upon it and not waste time, labor. 
or institutional funds or patients’ incomes 
unnecessarily when its assistance is not in- 
dicated or required. He must also be able 
to form some.opinion as to which individ- 
uals who are radiologists, or posing as such, _ 
can assist him by dependable work and ad- 
vice. He must be one of those in the future 
to help expurgate the medical field of com- 
mercialism, quackery and incompetency. 
It seems reasonable, therefore, that the un- 
dergraduate period should constitute the 
beginning stage of familiarity with radiol- 
ogy for the reasons stated, and not because 
of any expectation that he may practice it: 
It is unnecessary, for the purposes Just set 
forth, that any curriculum be augmented 
by more than a very small minimum of di- 
rect radiological instruction. The necessary 
rudiments can be readily affixed as portions 
of the general instruction in the preclinical 
branches of anatomy, physiology and pa- 
thology and the clinical courses in medicine, 
surgery and the specialties, so far as radiol- 
ogy applies intimately to those subjects. 
We have fully explained the proposed 
method in a previous communication,? and 
we know that such instruction is being car- 
ried out successfully in many institutiorisy, 

The hospital intern comes in daily con- 
tact with radiological problems. to a.con- 
siderable extent, and we have found him» 
particularly receptive to instruction. More- 
over, he has more time than the undergrad- 
uate student and there is no curriculum to 
bother anyone. During such an instruction 
period the elementary principles dealt with 
during undergraduate years can be greatly 
broadened, and clinical applications are in- 
numerable. The instruction period is a val- 
uable one and more advantage should be 
taken of it. 


* Pancoast, H. K. Teaching of radiology to undergraduate 
students. J. Am. M. A55., 1932, 98, 938. 
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3. The subject of commercialism has al- 
ready been discussec from the standpoint 
of warning the student against it. It is diffi- 
cult to conceive how any ethical physician 
can conscientiously do anything to foster 
its progress as a substitute for professional 
radiology, which has the recognition of all 
important medical societies as a specialty 
in medicine. Commercialism is being en- 
couraged, however, and, sad to relate, even 
exploited in a way. Truly we-must depend 


„upon the education of the undergraduate 


student and the intern to avoid this calam- 
ity to our specialty, and, in the end, to the 
entire medical profession. We may not be 
able to influence those of the older genera- 
tion who lack the proper respect for ethics, 
but we can persuade those of the next 
genealogical rank to recognize the great 
importance of properly trained and experi- 
enced radiological specialists. 

4. The moral effects of our various socie- 
ties upon ourselves and others is not fully 
realized by many of us. In each one of them 
there is instilled a spirit of cooperation to- 
ward the attainment of high ideals which 
stimulates each member, and especially the 
younger ones, to do his best for service to 
mankind as well as his society and himself. 
There is room for more than one society. 


Each fulfills a definite purpose and, at the 


same. time, creates a spirit of healthy and 


profitable competition in scientific: radi- 
ology. One important duty we all lack, and 
that is the creation of a cooperative atti- 
tude between ourselves and the manufac- 


„turers of equipment, leading to the de- 


velopment of apparatus which shall satis- 
factorily take care of advanced require- 
ments, ensure to everybody the greatest de- 
gree of safety in installation and operation, 
eliminate the useless reduplications of ef- 
fort for only slight modifications which are 
conducive to increased installation costs, 
and, finally, the standardization of parts 
which would tend to reduce manufacturing 
costs. 

While the four societies sponsoring this 
Congress may have slightly different minor 
aims and objects, there are larger problems 
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which we can work out only collectively. 
Some of these have already been discussed, 
and another will be considered next. It 


seems that our Congress is being held just. 


at the appropriate time to engender a spirit 
of cooperation between us that is very 
much needed at present to solve our diffi- 
culties and to elevate Radiology to its 
proper level before the medical profession 
and even the lay public. 

5. Probably the most important step 
ever taken to place radiology upon an ap- 
propriate standing is the formation of a 
Qualification Board. The proper function- 
ing of such.a Board almost automatically 
creates a standard which will tend to be- 
come higher as time goes on, just as have 
been the experiences following the opera- 
tions of similar Boards connected with 
other specialties. The manner in which the 
inception of our own Board was worked out 
and the attending incidents were most pro- 
pitious from the standpoint of the favor 
with which radiology is viewed by members 


of other Qualifying Boards, the Council on - 


Medical Education and Hospitals of the 
American Medical Association and the Na- 
tional Board of Examiners. It is most en- 
couraging to realize that the personnel of 


our own Board for the Qualification of Spe-. 


cialists in Radiology is now complete and 
the Board is now ready for definite action. 
At a meeting in Milwaukee in June of vari- 
ous individuals interested, and prior to the 
formation of our Board, it was decided to 
create a general Advisory Committee or 


Board comprising two representatives from ` 


each Qualifying Board, the Committee on 
Medical Education and Hospitals of the 
American Medical Association and the Na- 
tional Board of Examiners. This all seems 
like a dream come true for radiology and 
we may now hope to have our specialty 
placed upon a proper basis and some of our 
serious problems near solution. These hap- 
penings of recent months must show us 
that the specialties of medicine are not 
self-centered groups, but are cooperative 


_ bodies quite willing to pene each other when 


crises arise. 
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Every radiologist must not jump to the 
- conclusion that he can at once apply to the 
Board to pass an examination and qualify 
as a specialist in radiology. The process 
will, of necessity, be a slow one. The ex- 
aminations will, or should be, rigid and 
complete, and there are likely to be many 
disappointments. A physician’s diploma 
and -license to practice medicine permits 
him also to practice radiology, but only the 
Board’s opinion of his fitness can qualify 

him to. practice radiology.as a specialist. 
In closing, attention should be called to 
the fact that we, as radiologists, are apt to 
think that radiology is entirely what we 
have made it by our own collective exer- 
tions and experiences. In this view we are 
mistaken, and were it true, we would not 
have advanced to the position we now oc- 
cupy. A well-known author’ has stated that 
“experience has its dangers: it may bring 
wisdom but it may also bring stiffness and 
cause -hardened deposits in the mind, and 
the resulting inelasticity is crippling.” We 
must not lose sight of the fact that our prog- 
ress has been materially abetted by a con- 
sicerable amount of assistance from outside 
sources. The physicist, Roentgen, started 
us'on our way, and others of the world’s 
most renowned men of the same scientific 
group have helped very. materially in our 
advancement. The distinguished Madame 
Curie will probably have greater renown for 
what shelinitiated in radiology than even 
fo: what she did for the science of physics. 
We have called upon the anatomist for 
help as well as helping him. Where would 
* Benson, E. F. As We Are. Longmans, Green and Co., 1932. 
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we be in therapy today without the incal- 
culable value of the assistance given us by 
pathologists like.Ewing and Broders and 
others in such important standardizations 
as the classifications of tumors and their 
relative radiosensitivity? We have depended 
upon Failla and his coworkers, working on 
the latter basis, to tell us how to get an 
appropriate dosage into a tumor. We have 
to thank Dandy for surgical procedures 
making possible the examinations of ven- 
triculography and encephalography, in 1919 
to 1920. Graham and Cole first gave us the 
long desired solution for gallbladder visu- 
alization in 1924. We are indebted to Rown- 
tree, Osborne, Sutherland and Scholl. for 
the first intimations of the possibilities of 
intravenous urography, and to Swick, work- 
ing with von Lichtenberg, for bringing the 
procedure into practical use. Mention might 
be made of a host of others deserving of 
our gratitude for their assistance in build- 


ing up our specialty. We must regard all . 


of our own work of nearly four decades 
aided by the assistance of many willing 
helpers, as a precious possession not to be 
robbed of any of its merits by unethical, 
unscrupulous and non-medical usurpers. 

Finally, let us do honor to the host of our 
fellows who have lost their lives that radi- 
ology might advance and that humanity 
might benefit. We older ones who have sur- 
vived and the younger generation who have 
profited by the fatal experiences of our 
pioneer predecessors must pause and ex- 
press gratitude to the unfortunate ones 
who died that we might live and prosper 
and do honor to their memory. 
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INFLUENCES AFFECTING THE FUTURE 
OF ROENTGENOLOGY* 


By JOHN T. MURPHY, M.D., F.A.C.P., F.A.C.R. 


TOLEDO, OHIO 


Y FIRST official act as President of 

the American Roentgen Ray Society 
is to thank the members of the Society for 
this honor. When one looks back over the 
list of the men who have held this office, 
what they have accomplished for medicine 
and roentgenology, one is impressed by the 
honor of being plazed in this list and by 
the responsibility entailed. I hope I may 
be able to bear the honor with becoming 
modesty. The responsibility, however, is a 
more difficult problem. 

When the President of the United States 
is inducted into office, he makes his inaugu- 
ral address. This is supposed to be a brief 
review of the condition of the nation as he 
sees it and such remedies as he may sug- 
gest for the solution. So J have prepared a 
paper in which I shall endeavor to give my 
views on the condition of roentgenology 
and some of the problems that we now face. 

It may seem trits to say that roentgen- 
ology is at a fork in the road. However, I 
think this is so, for I can see at least three 
roads it may take First, it may be ab- 
sorbed in the general practice of medicine. 
Second, it may be split up into a number 
of specialties, and third, it may remain as 
it is. The underlying forces that may influ- 
ence its course are complex, and all of the 
future cannot be foretold today. Neverthe- 
less, it will not be out of place to survey 
the situation, takinz into account the past 
and the present. In this way we may be in 
a better position to do our part in shaping 
conditions, so that whichever road is taken 
will be the best for the future of medicine. 

The Constitution əf the American Roent- 
gen Ray Society in its preamble makes two 


‘stipulations as objects for the existence of 


the Society. 1. To improve the science of 
roentgenology. 2. To maintain roentgenol- 
ogy as-a specialty. The first is important 


but in my opinion it is no more so than the 
second, for it is my belief that the future 
of medicine will be best served if roentgen- 
ology remains a specialty, led by men 
whose entire endeavor ts given to this field 
alone. 

Our efforts to improve the science of 
roentgenology in the past have been well 
done, and these efforts will be continued. 
There are some who will say that if we im- 
prove the science of roentgenology, it will 
remain a specialty. They are, I believe, 
only partially correct, for incorporated in 
this second stipulation is the economic side. - 
This economic side plays as important a 
rôle in the future of the science of roentgen- 
ology as it does in the entire field of medi- 
cine. To me, it seems that as much effort 
should be made to maintain roentgenology 
as a specialty as we have used in the past 
to advance it scientifically. 

Most of the branches of medicine took 
centuries to develop, but roentgenology, 
the offspring of pure science, born in the 
most scientific age of the world’s history, 
has matured in forty years. Its advice is 
sought and followed in all fields of medi- 
cine. To understand the problems ahead, 
if roentgenology is to be maintained as a 
special field of medicine, one must know 
something of the conditions which sur- 
rounded its birth and growth, what influ- 
ences affected it during this growth and the 
problems it now faces, because we, who are 
its devotees, must meet these problems. 
Our actions will do much to shape its fu- 
ture. l 

Let us consider the environment under 
which early roentgenology was nurtured. 
When, in 1895, Roentgen’s epochal an- 
nouncement of an invisible ray startled the 
scientific world, many were the uses sug- 
gested. Some were fantastic;, some were 


* Presidential Address delivered before the American Roentgen Ray Society during the American Congress of paca Ls Chi- 
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practical. To the serious thinkers it was the 
dawn of a new era, and they started ex- 
perimenting. Many men, however, at- 
tracted: by the unknown, men not well 
trained, but of an inquisitive mind or me- 
chanical bent also procured the necessary 
apparatus to produce these new rays. Their 
tribulations with equipment were many. 


` Much of the apparatus had to be built by 


we 


the experimenters. Tubes were of the poor- 
est. Exposures were long, and the results 
were disheartening. But when the basic 
principle of the rays (the ability to pene- 
trate objects and cast shadows in propor- 
tion to their density) was brought to the 
attention of medical men, they recognized 


. the advantage their use would produce in 


the localization of foreign bodies and in the 
diagnosis of fractures. This demand for its 


‘use soon became general. As many of the 


very early experimenters had no medical 
and little scientific training, it was to these 


untrained investigators that medical men 


most often had to turn, for its use de- 


'manded that it be obtained wherever pos- 
: sible. In many parts of the country these 


‘men were the first to produce roentgeno- 
grams. 


These first simple uses required little or 
‘no medical knowledge, and it was only as 
' progress was made that the necessity of in- 

terpretation in the light of medical knowl- 
edge became apparent. The fact, however, 
.that many of the early workers were fitted 
‘only for the technical work introduced into 
ia medical field men without medical ideals. 


„Many of these men have passed on, or have 


‘left the field. Some of these pioneers, stim- 
‘ulated by the contact with medicine, ac- 
‘quired a large amount of medical knowl- 
edge and have rendered good service. Some 
‘even took the necessary work to acquire 
a medical degree. To this non-medical in- 
fluence was added another and more diff- 
cult problem. There were no set standards 
of training and few places to secure even 
a meager knowledge of the work. Everyone 
'was thrown upon his own resources and ac- 
quired what knowledge he could. The field 
looked lucrative from the outside, and ap- 
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peared to offer a higher professional stand- 
ing. As a resulf many medical men, some 
failures in general practice, with little spe- 
cial knowledge, entered this field. These 
men often possessed poor technical ability, 
and so, to the technician without medical 
knowledge, was added the poorly trained 
physician, more dangerous to roentgenol- 
ogy than the non-medical technician, be- 
cause nothing distinguished him from his 
well-trained medical collegue. 

The older men who have carried roent- 
genology forward will recognize this pic+ 
ture. It is they who know of the strenuous 
battles fought around the standards of sci- 
entific progress; where, because of a lack of 
knowledge on the part of the profession and 
of the laity, reports of the charlatan and 
the misinformed were given the same cre- 
dence as were the scientific opinions of 
qualified men. To men in large centers 


these days seem long since passed, but I - 


am sure that there are few of them who do 
not even now have films referred to them 
for diagnosis in which both the technical 
skill used and the opinion expressed leave 
much to be desired. 

Lay technicians, who render medical re- 
ports, have almost passed. However, be- 
cause of past history, a heritage still re- 
mains in the minds of many persons con- 
nected with medicine and hospitals; it‘is 
the idea that roentgenologists require no 
elaborate medical training. Many still feel 
that the production of films of sufficient ex- 
cellence is enough, and that anyone can in- 
terpret them. This is much in evidence 
among surgeons and internists, men who 
would be the first to denounce the roent- 
genologist for removing an appendix or 
treating a case of nephritis, but who at the 
same time do not hesitate to diagnose a 
gastric ulcer from a set of roentgenograms 
made by a technician, even though in the 
present day system of medical training the 
roentgenologist 1s far better trained in sur- 
gery and medicine than the surgeon or the 
internist is in roentgenology. 

Another factor (and one present from the 
first, but of growing importance) is that the 
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general use of roentgenology in medical 
practice requires that all hospitals be 
equipped with expensive apparatus, and 
the personnel to prope-ly operate this ap- 
paratus. Sufficient space must be provided 
for, this machinery. These physical and 
costly sides often overshadow in the lay 
mind, and often in the mind of the medi- 
cal staff, the most important part, the 
correct interpretation of the roentgeno- 
grams. | 

A further complication, resulting from 


the older days, which, although not justi- 


fied at present, still persists, began when 


the profession and hospital authorities saw 


men of little or no scientific attainments 
making money out of all proportion to their 
training and ability. It was only natural 
that medical men and these institutions 
should feel that they were overpaid, and 
that part of this money might be rightfully 
diverted to the use of the institution. So 
arose the pernicious idea that the roent- 
genological department was a legitimate 
source of income, anc a profit from the 
roentgenologist’s efforts could be diverted 
to other uses. The fact that when medical 
men became involved this practice was 
contrary to the ethics of medicine was not 
only allowed to pass unnoticed by physi- 
cians, but institutions were encouraged by 
the medical staff to do this, because short- 
sightedly they did not see that this was 
basic and in time would undermine the en- 
tire structure of medicine, sooner or later 
reacting to their disadvantage by estab- 


_lishing a precedent, a precedent which 


would quickly be used by the unscrupulous 
to carry the same practice into their fields. 
The consultant roentgenologist of the pres- 
ent day (because of the importance of his 
work) is worthy of and should receive 
financial returns compazable with any mem- 
ber of the hospital staf. 

But today we are pnimarily interested in 


- roéntgenology. We know how the scientific 


side has advanced. To maintain the stand- 
ards of scientific advancement, men of abil- 
ity must be attracted żo it, and while I be- 
lieve but few medical men are actuated by 
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the emolument offered, when a young man 
of ability, having a choice of goals, one 
leading to competence and the medical re- 
spect of the surgeon, the other to relative 
dependence and the medical inferiority of 
the average roentgenologist; his choice will 
not be long in the making. The most able 
man will go into surgery, and leave roent- 
genology to others less capable. It is in this 
respect that the economic can do the sci- 
entific side irreparable wrong. Roentgenol- 
ogy, called upon to fill a major place in 
medicine, will suffer scientifically unless it 
is treated both economically and scientifi- 
cally as an equal. But you may say that this 
is so and I will grant that in some places, 
guided by a strong personality and un- 
usual ability, such recognition Aas been 
given; but that this is not universal is not 
hard to prove. One may say that these con- 
ditions are often justified, that they are due 
to the looseness in the use of the term “spe- 
cialist,’ to the ease with which one may 
gain recognition without qualifications, but 
too many times they are due more to past 
influence than to the qualifications of the 
present-day roentgenologist. Poorly quali- 
fied men are still to be found, and this is 
one of our problems. 

In looking over the younger men in re- 
cent years, one must take heart at their 
universal excellence, but if you analyze the 
situation you will find that they have all 
been trained under the guidance of a few 
men and at some of the ideal places. Most 
of them have encountereda rude awakening 
when thrown upon the practical world, 
both in the emoluments they may obtain 
and their standing on the staff of the insti- 
tution they serve. And this is not due to an 
oversupply of qualified men. It is due to 
faulty ideas of their value, and to improp- 
erly prepared soil for their reception. The 
cost of medical care has been much in our 
minds and the indifference of institutions _ 
to good roentgenologists may easily be one 
of the causes, because good medical care is 
the cheapest. Correct diagnosis and treat- 
ment applied early often obviate costly ill- 
ness later, and who in medicine at the pres- 
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ent plays a more important part than the 
_roentgenological consultant? 

It will do no good to call attention to 
' improper conditions, if nothing can be done 
to remedy them. This is not the case in 
roéntgenology. The first and greatest step 
for proper medical recognition has already 
been taken—the organization of the Board 
of Examiners to pass upon the qualifica- 
tions of roentgenologists. This will take 
a little time. Many of the older impres- 
- sicns, as I have stated them, will have to 
be' removed, but in the end the stamp of 
approval placed upon a man by this Board 
will be necessary to obtain or keep a posi- 
tion on the staff of an institution. This ex- 
amining work must be conducted with 
great care, but the quality of the men thus 
fa> appointed to this Board (and I am sure 
those to be appointed) guarantees this end. 

However, along with the standardization 
of the roentgenologist, along with the at- 
tempt to establish the economic side, the 
demand for qualified men must be met. 
Proper training should be available. The 
standard for this training should beset, and 
the-practice of clinics of allowing any phy- 
sician to remain with them for a few days 
or months should be stopped. Incompe- 
tence, when it exists, must be replaced with 
competence before we have the right to de- 
mand equality with the best. Competent 
roentgenologists should be available to all. 

Some of the work for economic equality 
has already been done. In Ohio the Indus- 
trial Commission of the state has now 
drawn the line between the expense of oper- 
ation of the roentgen department and the 
fee of the roentgenologist, considering the 
roentgenologist’s fee as a consultant’s fee, 
tp be paid for as for any other consultation. 
In Cleveland the Hospital Council, through 
the efforts of the Cleveland Roentgen So- 
ciety, has agreed to the same principle in all 
hospital cases. 

Scientific progress in American medicine 
has been due almost entirely to efforts 
within the profession. The elimination of 
the ill-equipped medical school, the stand- 
dardization of hospitals, the standards of the 
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College of Physicians and the College of 
Surgeons, all have played their part. We 
should take the best from the past and per- 
fect our organization in order to make our 
presence felt, not disregardful of the forces 
already at work but adding them to our 
force. To be assured of a just share of the 
rewards we must bear our share of the 
burdens. This in the end will react to the 
advantage of all. 

There is yet another problem that con- 
fronts us. Again an economic one. The 


manufacturing of roentgen-ray apparatus * 
is a business. There the ideals of medicine 


do not touch, but this business is very 
closely allied to our profession. In the early 
days the opportunity for profit in manu- 
facturing was small, for the field was limited 
and the apparatus relatively simple. Now 
it has grown to a business with millions in- 
vested. This business must make a profit, 
and rightly so, but this profit must come 
from the roentgenologist. Yet we have no 
voice in it; we are subject to its dictates. 
It may falsely spread propaganda about 


the necessity for this or that, or that this’ 


or that is unnecessary. While we may know 
that both are wrong, we sit idly by or 
sporadically condemn some small part. No 
organization has ever taken upon itself to 
inform other parts of the medical profes- 
sion, or even the roentgenologists, that 
these things are against their best interests 
or the interest of medicine as a whole. Re- 
cently business discussions which may cost 
roentgenologists a large amount of money 
have been held. We were not consulted and 


few even here will know to what this state-. 


ment refers. I maintain we should be heard, 
that we should be able to speak loud enough 
for all to hear, and also when heard to be 
powerful enough to be listened to. All 


these things can and must be corrected if — 


we are to sustain the second portion of the 
preamble, “That roentgenology will be 
maintained as a specialty.” And again, I 
want to say that I believe it should be 


maintained, and so I make the following ~ 


recommendations. 
1. That the action of the Committee at 


e 
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Milwaukee with regard to the Examining 
Board be ratified. | 

‘2. That the Junior Membership Amend- 
ment be ratified. 

3. That a Committee on Economic Rela- 
tions with Manufacturers be appointed. 

4. That steps be taken to change the 
Constitution so that the dues may be 
raised. 

s. That a permanent secretary be em- 
ployed, and an organization be established 
that will look after the roentgenologist’s 


. welfare three hundred and sixty-five days a 


year. 


Because it is only by organization and 
a strong one that most of these things can 
be accomplished—these things which are 
vital not only to roentgenòlogy,; but to the 
entire practice of medicine. I realize that 
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anyone who writes of the economic side of 
medicine immediately leaves himself open 
to criticism. If medicine could be divorced 
from economics I would be pleased, but it 
cannot, so I make no apology, for I feel 
that the circumstances demand action. The 
recommendations I have made I deem es- 
sential to our future success. Of course we 
may jmuddle through, but personally I 
would rather stride along doing our share 
to make the future greater than the past. 

Some here present will not agree that 
these problems exist, or some may agree 
with parts of what I have said. My recom- 
mendations may be deemed exorbitant or 
inadequate, depending upon the point of 
view.t If they have stimulated thought 
about the future of roentgenology and its 
relation to the future of medicine, they are 
justified. 
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THE RELATION OF THE AMERICAN SOCIETY FOR 
THE CONTROL OF CANCER TO RADIOLOGISTS* 


By C. C. LITTLE, Ph.D. 


BAR HARBOR, MAINE 


THE relation of the important field of 
radiology to.the work of the American 
Society for the Control of Cancer is natu- 
rally rather a matter of speculation than of. 
scientific exactitude. The opportunity here 
to present some thoughts on the question 
is, however, none the less greatly appre- 
ciated. 

In order to understand the point of view 
from which the topic will be discussed it 
will be well to consider, in order, the nature 
of the work of the American Society for the 
Gontrol of Cancer as well as the phases of 
radiology on which it may properly express 
an opinion. 


(I. The American Society for the Control 
of. Cancer 


‘The Society concerns itself according to 
its articles of incorporation with the collec- 
tion and dissemination of information con- 
cerning the symptoms, diagnosis, treatment 
and prevention of cancer. 

Clearly from the foregoing statement the 
werk of the Society does not include either 
experimental research or the support of re- 
search on the part of others. It may, how- 
ever, cover a very wide investigative study 
of the actual or relative value of various 
types of diagnoses, treatments and pro- 
phylactic procedures. This it would do in 
order accurately to collect information on 
which more intelligent opinions could be 
based. Its major duty is thus education. 
Broadly considered, its efforts in this field 
should properly include both the profession 
and the laity. 

In order to accomplish its purpose it 
maintains, by the representative nature of 
the personnel which makes up its board of 
directors, contact with many diverse points 
of view and focal points of interest. It at- 
tempts fairly and wisely to balance claims 


and counter-claims of individuals or groups 
whose efforts or achievements ‘constitute 
forces of potential or actual educational im- 
portance. 


The American Society for the Control of 


Cancer therefore does not concern itself 
directly with the research phases of the 
cancer problem. It tries to act in a Judicial 
capacity—sifting the evidence advanced in 
any part of the cancer field. On the basis of 
its best judgment it allows reliable facts to 
determine or to modify its educational ef- 
forts. It tries to be conservative, scientific, 
impartial and coricise in presenting edu- 
cational material to either the profession or 
the laity. It does not desire or attempt to 
produce demands for propaganda in the 
cancer field. It tries to prevent unnecessary 
misinformation and sensational attempts 
to exploit the credulity of the public. 

In so doing it in no way exercises or 
claims to possess inspired or infallible pow- 
ers of discrimination. It 1s, however, pain- 
fully aware of the unfortunate and ob- 
structional effects on education produced by 
ill-advised and premature publicity on can- 
cer which so often is featured by the press 
or by unscrupulous or misguided members 
of the medical or scientific professions: Be- 
cause of these and other factors opposed to 
education it adopts an extremely conserv- 
ative attitude. 

Its aim is to cooperate with existing edu- 
cational agencies rather than to create new 
ones. Its objective is to guide rather than 
to impose a fixed and unalterable point of 
view, policy, or program upon any group 
or field. 

This attitude is an important one to re- 


member in any such discussion as the pres- ` 


ent. The Society in approaching the field 
of radiology desires first of all to obtain 
a fair and, comprehensive picture of the 
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efforts towards” diagnosis, treatment and 
prophylaxis in that field. It then wishes to 
analyze the facts and from them to pick 
those that are of educational value. These 
it attempts to synchronize with the other 
phases of its educational program. The fact 
that this program is one of correlation and 
encouragement of constructive activities 
already created and maintained by tnose 
who are giving their lives to their chosen 
prefession should always be borne in mind. 
The converse, namely, that ill-advised and 
inaccurate activities are condemned is like- 
wise merely a continuation and amplifi- 
cation.of the attitude already adopted by 
the leaders in the various major approaches 
to the cancer problem. Among these ave- 
nues of attack radiology forms, of course, 
one of the most important and promising. 

Because of the unusual strength ard po- 
tentiality of the psychological factors in 
the field of cancer the educational problem 
is and must admittedly continue to be more 
complex and its technique necessarily more 
difficult than is frequently the case in more 
simple, more easily diagnosed and more 
controllable diseases. 


2. The Field of Radiology 


The field of radiology is comparatively 
young and is filled with amazing material 
for sensational and striking items cf great 
news value. 

It possesses certain inherent character- 
istics that render it a potential force of 
enormous educational and therapeutic pos- 
sibilities. It is obvious from a study and 
analysis of its peculiar attributes that 
radiology is at once a challenge and an in- 
spiration to an organization like the Amer- 
ican Society for the Control of Cancer. 
Radiology possesses unique educational 
values and as such entails equally charac- 
teristic and original treatment anc presen- 
tation by any society engaged primarily in 
educational activities. 

While it must be admitted that our un- 
derstanding of the final educational value 
of the results of radiological research and 
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therapy is not and will not soon be well 
matured there are certain- principles al- 
ready defined which seem worthy of em- 
phasis before this group. Their successful 
translation into applied educational pro- 
cedures depends mainly on the degree to 
which radiologists will assume a coopera- 
tive attitude. There is every reason to 
expect success in this regard. In fact, there 
are clear signs that the process of coopera- 
tion is already well under way and that it 
will continue and increase. 

Let us briefly consider some of the pe- 
culiar characteristics of the field of radiol- 
ogy and attempt to evaluate their educa- 
tional potentialities. No attempt will be 
made to present these qualities in order of 
importance. It must be clearly recognized 
that they are mutually interdependent. 

In the first place, the newness of radi- 
ology as a field has already been mentioned. 
Novelty attracts attention; it has great 
news value. 

Discoveries in radiological theory and 
technique are thus apt to enlist the selfish 
interest of the press. Once having done so 
the urge to publicity by those whose live- 
lihood depends upon the journalistic space 
obtained is almost sure to prove a disturb- 
ing factor of importance. Wise newspaper 
publicity is a great aid to education but— 
as before stated—premature or poorly pre- 
pared statements are of the greatest dan- 
ger. It therefore behooves radiologists to 
exercise extreme caution in allowing jour- 
nalists access to material which can be used 
for press articles. 

Radiology rests upon a scientific basis, 
which is characterized by numerous points 
of contact with other fields of scientific 
research. The complexity of the physico- 
mathematical foundation of theoretic radi- 
ology indicates unmistakably the need for 
caution in preventing unskilled writers from 
presenting any discussion of the specula- 
tive or theoretic phases of radiology to the 
laity. Strange and weird press statements of 
the action of rays have produced among 
the general public an almost mystical and 
supernatural regard for the whole subject. 
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This, in turn, has led to a blind confidence 
and trust in radiation which imposes grave 
responsibilities on those who apply this 
type of therapy. It means that extreme 
credulity by the public demands a corre- 
sponding duty on the part of the profession 
to be cautious and conservative. To do 
ctherwise means eventually certain disil- 
lusionment and a sudden and perhaps fatal 
reverse of public confidence and goodwill. 
Whenever such a reverse occurs its effects 
reach a far larger circle of people than that 
formed by those at first concerned. Fur- 
thermore, lack of confidence in any one 
branch of cancer research or therapy 
spreads like wild fire to the whole field 
and sets back incalculably the whole cause 
of education in cancer. 

Radiology deals with agents of enormous 
power. The energy involved is easily al- 
though often naturally and inaccurately 
transmuted by the lay mind to relatively 
familiar energy units such as those of elec- 
tricity. This again provides a “sales? argu- 
ment for radiation as a powerful and there- 
fore respectable agent. 

The laity is more or less familiar with 
some of the practical applications of rays 
of various sorts. The speed of light, the 
high voltages of electricity, the energy of 
cosmic rays are today topics familiar to 
most readers of the daily press. The idea 
of wave energy is widespread but an under- 
standing of it is rare and conspicuous by 
its absence. Little or no discrimination be- 
tween the relative power of various rays 1s 
exercised by either the laity or by the rank 
and file of the medical profession. The enor- 
mous influence of radiation of many sorts 
upon living tissue is as yet feebly grasped 
by the laity and is altogether too little rec- 
ognized and assimilated by the profession 
itself. 

The fact that only relatively recently has 
anything resembling adequate means of 
measuring the radiation dosage been de- 
vised is worthy of far more weight than is 
commonly given it. In the past far too 
many physicists with only an elementary 
knowledge of living matter or medical men 
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with an elementary knowledge of physics 
have been allowed to apply radiation thera- 
py. Today there is no valid reason beyond 
that of inertia which in any way justifies 
the continuation of such practices. We have 


. learned enough to realize that the interre- 


lation of physics and biology demands in 
its applied phases a mind or group of minds 
capable of representing adequately all the 
constituent elements involved. 

The clear evidence that the germ cells 
and thus all future generations may under, 
certain circumstances be modified by ir- 
radiation is also a factor of tremendous 
seriousness. 

When the first statements of this sort 
were made a somewhat antagonistic reac- 
tion on the part of medical radiologists 
was produced. Some of them marshaled 
facts to show a large number of instances 
where no harm was done by irradiation. 
Others attempted to minimize the impor- 
tance of the evidence obtained from experi- 
mental animals by the old illusory philo- 
sophical expedient of emphasizing that man 
and animals were not identical. As time 
progressed, however, there has been a 
steadily increasing willingness on the part 
of radiologists to welcome the evidence of 
experimental work. With this has come 
much more wise conservatism in advocat- 
ing the use of roentgen rays or radium as 
means of temporary sterilization or for the 
treatment of menstrual disorders. 

The destructive power of irradiation as 
well as the growth disturbing and stimu- 
lative potentialities possessed by it are 
therefore weapons of sinister power in un- 
skilled hands. 

This is not the time or place to cite in- 
stances of this unfortunate procedure. Oc- 
casionally an especially flagrant example 
attracts general attention. Far more often, 
however, the unfortunate victims of igno- 


rant application of radiation therapy ate==-~- 


neither noticed nor recorded. Such abuses 
form, however, a distinct menace to the 
much-needed development of radiology. 
The harm done by them to the individual 
patient is, from a long time point of view, 


a 
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small beside the lasting damage which they 
inflict upon those radiologists and others in 
the cancer field whose work merits public 
confidence and support. 

The future of radiology thus depends 
quite as much upon its wise development 
and application as upon its rapid expansion 
in therapy. This is apt to be overlooked 
both by the commercial groups that de- 
rive profit from the increased and uncriti- 
cal distribution of sources of radiation and 


by the unscrupulous members of the pro- 


fession who act as though radiation can be 
used’ with the same degree of control and 
safety as many of the mote inert types of 
therapeutic procedure. 

These two abuses form the most serious 
menace to the progress of any educational 
program as regards radiology. Recurring 
cases of tragic results of unwise and un- 
skilled use of radiological agents are cer- 
tain to produce decreased confidence in the 
whole field and in the wise and skillful 
application of radiotherapy. Thus progress 
is blocked and double harm is done. 

Radiology produces in the mind of the 
average layman a much more pleasant 
psychological response than does surgery. 
There is an emotional but entirely human 
dread of going under the knife. Everything 
possible is being attempted to dissipate 
this unfortunate feeling and much is being 
accomplished. It is, however, certain that 
treatments with roentgen rays or radium are 
matters of much more mental comfort to 
the average man or woman than are sur- 
gical operations. They will in all probabil- 
ity continue to be so. This fact imposes 
upon the radiologist an additional obliga- 
tion; namely, an unusual degree of confi- 
dence on the part of the patient. This must 


‘not be abused. It is too valuable a factor 


both to cancer education and to cancer 
therapy to fail to protect it by every avail- 
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The chance of cure of many types of 
cancer increases directly with the lack of 
delay in reporting for treatment. Delay is 
caused not only by ignorance but by fear. 
The diminution of fear on the part of can- 
cer patients has led to a marked increase 


in the number of early cases now being 


reported. Much of this can be credited to 
the development and spread of non-surgi- 
cal methods of treatment. As long as such 
non-surgical methods of treatment such as 
radium or roentgen rays are skilfully and 
conservatively applied education will con- 
tinue to be increasingly effective. The mo- 
ment, however, that abuses are encoun- 
tered fear comes back and on its heels 
stalk delay and death. 

The radiologist is thus in a position of 
noblesse oblige as regards cancer education. 
To the American Society for the Control 
of Cancer he appears the strongest poten- 
tial factor in an educational campaign 
which is sure to be long and slow. 

The agents with which he works are of 
immense power. Their careful control from 
every angle both in distribution and in uti- 
lization is an essential and continuing re- 
sponsibility. Only by recognizing this fact 
can the confidence of the public be main- 
tained, the development of cancer educa- 
tion proceed and the increased influence of 
the radiologist himself be assured. 

The relation of the field of radiology to 
the American Society for the Control of 
Cancer should therefore be a natural and 
happy one. Simply outlined, it consists in 
the recognition by both parties of the great 
human need of cooperation in the gradual 
analysis and solution of an enormous edu- 
cational problem. In this effort success will 
come only by patience and mutual confi- 
dence. The task is important enough to 
enlist and to hold the sympathetic support 
of every radiologist and of everyone inter- 
ested in cancer education. 
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/.  LIPIODOL IN BRONCHOGRAPHY* 
: ITS DISADVANTAGES, DANGERS AND USES 
By J. BURNS AMBERSON, JR., and H. McLEOD RIGGINS 


NEW YORK CITY 


gce lipiodol and other iodized oils are 
now being employed so widely for the 
roentgenographic visualization of the bron- 
chial tree in living subjects, the limitations, 
disadvantages and potential dangers of the 
procedure, as well as its advantages, should 
from time to time be defined more precisely 
on the ground of accumulating experience. 
That the lungs usually tolerate the intro- 
duction of these oils remarkably well ‘has 
been demonstrated, but the occasional un- 
toward consequences and uncommon disas- 
ters warn against any assumption of as- 
sured innocuousness. For this reason the 
Council on Pharmacy and Chemistry of the 
American Medical Association™ has re- 
cently urged that the injection of iodized 
oils into the bronchi or other structures 
should-be attended by every possible safe- 
guard. An experience of six years has 
taught us how to avoid most of the hazards 
and how to use the oil to secure the great- 
est diagnostic information. In general, the 
guiding principles are clearly understand- 
able. 


'MECHANISM OF ENTRY, EXPULSION AND 
RETENTION OF LIPIODOL 


, Lipiodol, gently poured into the trachea 
of a quietly breathing person in the erect 
= Position, can be seen roentgenoscopically to 
flow rather promptly into the lower large 
and medium-sized bronchi where for a 
time further advance is retarded. If, now, 
the person hangs upside down over the 
edge of a bed or table and if he does not 
breathe forcefully or cough, most of the oil 
will stream back almost as promptly into 
the throat and can be expectorated. But, 
if the erect position is maintained, the col- 
umns of oil, possibly including entrapped 
air bubbles, move in a few minutes into the 


' small bronchi from which also it may be 


largely eliminated by postural drainage. 
Independently of posture ard gravity some. 
may be regurgitated or coughed up, per- 
haps aided by contraction of the bronchi. 
Brauer and Lorey? and Jacobeus, Selander | 
and Westermark?! have studied roentgeno- 
scopically the narrowing of the bronchi, 
which in some subjects occurs a little while. 
after introducing the oil, and interpret this 
as due to a tonic reflex contraction of the 
bronchial musculature. We find no evidence 
that such contraction is long sustained, 
but the physiologic variation in the diame- 


-ter and capacity of the tubes can often be 


demonstrated by the rise of the lipiodol 
level in expiration and its fall in inspira- 
tion. Once the lipiodol has entered the 
terminal bronchioles and alveoli, part of it 
is retained usually for weeks and sometimes 
for- many months. This is a disadvantage, 
and to prevent it one must understand the 
factors which cause it. 

One factor is the fluidity of the oil. Thin 
oils penetrate readily and rapidly into the 
alveoli as we have found by using ‘iodized 
corn oil. Jacchia!® has made a similar ob- 
servation with neo-iodipin. The greater 
viscosity of liptodol (iodized poppy seed 
oil) is therefore an important advantage. 
Curiously enough, this is often nullified by 
the practice, advocated by some authori- 
ties, of heating the oil to facilitate its injec- 
tion and to avoid inducing coughing. Bloch® 
has demonstrated how the resulting lower- 
ing of viscosity favors rapid and extensive. 
alveolar filling. He finds it best to work 
with oil at a temperature of 20° to 25° C. 


(68° to 77° F.), advice which we endorses. 


having proved to ourselves the wisdom of 
it during the last two years. In the bronchi, 
of course, the oil gradually absorbs warmth, 


* From the Tuberculosis Service, First Medical Division of Bellevue Hospital and the Department of Medicine, Columbia 
University, College of Physicians and Surgeons, New York. Presented in abstract before the American Climatological and Clinical 


Society at Absecon, N. J., May 6, 1932. 


727 


{ite 


‘ou 8 # 


728 J. B. Amberson, Jr., and H. McLeod Riggins 


but in the interval beforethe alveoli have 
become widely filled the roentgenogram 
can be taken and the patient then immedi- 
ately inverted for postural drainage. 
Another factor of prime importance in 
this respect is violent respiratory effort 
such as deep forceful breathing, heaving, 
and especially coughing. If, with the bron- 
chi of a section of one lung filled with 
lipiodol, the patient coughs violently, the 
contrast material can be seen roenrgeno- 
scopically to be literally blasted, noz only 
into the immediately tributary alvecli but 
also into bronchi and alveoli of other sec- 
tions of the same and sometimes also of the 
opposite lung. Brown and Archibald,!° by 
a most instructive experiment with cats, 
demonstrated how the force of coughing 
expels thick, tenacious sputum from the 
bronchi but exerts an opposite effect on 


thin fluid material such as pus or lipiodol — 


itself which is actually driven farther into 
the terminal air passages. The operation of 
this.mechanism undoubtedly helps to ex- 
plain the propagation of pulmonary infec- 
tion and to account for some of our unfor- 
tunate experiences with lipiodol bronchog- 
raphy described below. 

Noting that bronchioles in both the liv- 
ing and dead lung become filled with lipiodol 
more rapidly than glass tubes of the same 
diameter, Brauer and Lorey® suppose that 
air may escape through the interalveolar 
pores from alveoli tributary to the filled 
bronchi. The resulting vacuum would then 
actively suck the oil into the bronchioles. 
This, however, is a dubious theory in view 
of the known tendency for airless alveoli to 
collapse and of Van Allen’s??.® recent ex- 
periments on collateral respiration. 

The retention of lipiodol, once it enters 
the alveoli, is due apparently to the in- 
effectiveness of further coughing, the force 
of gravity, physical adhesion between the 


—%il film and the alveolar walls and possibly 


a narrowing of the draining bronchi by 
tonic contraction and the fixation of the 
substance by biological processes such as 
phagocytosis. Why in some cases the re- 
tained lipiodol is eliminated in a few weeks 
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and in others not in many months must de- 
pend'on a number of factors, one of the 
most important being the depth and extent 
of penetration by forceful breathing and 
coughing at the time of filling. The common 
practice of advising the patient to cough 
up the material after the bronchogram has 
been made is reprehensible. Postural dram- 
age without coughing, as described below, 
is the more adequate and safer means of 
elimination. It is generally known that the 
oil can be drained more easily from bron- 
chiectatic areas than from healthy sections 
of the lung, due obviously to the fact that 
the communicating alveoli have been de- 
stroyed or ingress to them is blocked. 


FATE OF RETAINED LIPIODOL AND EFFECT ON 
NORMAL LUNG 


By measuring the urinary excretion of 
iodine Sicard and: Forestier’! in the early 
days of their work found that as much as 
29 per cent of the iodine content of lipiodol 
injected into the bronchi was finally elimi- 
nated through the renal portal. They took 
this as evidence of “lipodieresis” and ab- 
sorption by the lung, according to the mech- 
anism described by Roger.® They failed 
to allow for the regurgitation and swallow- 
ing of oil which usually attends or follows 
intratracheal injection, and the resulting 
intestinal digestion and absorption. Elimi- 
nating this source of error and using an oil 
which may be more firmly bound chemi- 
cally, Knipping and Ponndorf* studied the 
question and observed no significant ab- 
sorption from the lungs of man or animals. 
Grill! takes the same view, having found 
no chemical evidence of lipiodol splitting 
in the post-mortem study of a lung six 
months after injection. Even allowing for 
some slow removal by absorption, it ap- 
pears that most of the material is dis- 
charged through the bronchi and that the 
failure of this mechanism to operate ade- 
quately accounts for the retention in some 
cases. Occasionally it is possible micro- 
scopically to detect oil droplets in the 
sputum for weeks after the injection. 

Apprehension that lipiodol, retained in 
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the lungs after intratracheal injection, 
might set up damaging tissue reactions was 
based largely on the known effect of other 
oils as found experimentally, for instance, 
by Waters, Bayne-Jones and Rowntree” 
in 1917 and later by Guieysse-Pellissier,! 
and Corper and Freed," and reported more 
recently in human beings by Laughlen,™ 
Finkerton® and Pierson.*” Changes in se- 
verity varying up to consolidation, casea- 
ton necrosis and fibrosis were observed. 
Pinkerton,” however, demonstrated that 
the type of reaction tn rabbits’ lungs de- 
pends to a great extent on the kind of oll 
used. Animal and mineral oils provoked 
considerable inflammation while vegetable 
cils, including olive oil and lipiodol, caused 
a relatively mild change. Animal experi- 
ments conducted later by others tend to 
bear out Pinkerton’s general conclusion 
with regard to lipiodol, at least within sev- 
eral months after injection. A study of the 
and Bettman, Kelly and Crohn‘ gives the 
impression of a consensus among these 
workers that there is a prompt reaction of 
the “lining” cells (perhaps with an infold- 
ing of these) of the alveoli and that oil 
droplets may be engulfed by the same cells, 
some of which accumulate as tumor-like 
masses in the alveolar spaces. Occasionally 
come of the oil may enter the capillaries 
(Fried) or the lymphatics (Brown). Duken 
and von den Steinen”? found only an exu- 
date in the alveoli of animal lungs and this 
was poor or lacking in cellular elements. At 
the other extreme Brauer and Lorey? ob- 
served no damage whatever from todipin 
(apparently the same as lipiodol) in the 
lungs of dogs, geese and human subjects. 
Peiper and Klose?’ alone induced severe 
pneumonia in two dogs, one of which died 
twenty-four hours after the injection, the 
other being killed at the end of nine days. 
Such varying observations suggest that a 
number of factors play a part. The chemi- 
cal makeup of the iodized oil may be one. 
Sicard and Forestier caution against the 
use of stale, brownish oil which presumably 
may contain fatty acids and free iodine. 
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Even fresh oil may contain a trace of free 
acid (Winternitz; Greenbaum"). The kind 
and age of the animal may make a differ- 
ence. The amount of oil used and the 
method of injection (with or without force), 
the preéxistence of pulmonary inflamma- 
tion and the possibility of carrying down 
infectious organisms from the mouth and 
throat all have to be given due considera- 
tion as they may have an important bear- 
ing on practical clinical work. 

The collective clinical experience of, 
many workers indicates that no serious 
immediate tissue damage is to be feared 
from the presence of liptodol per se in the 
healthy lung provided certain conditions 
are observed in the technique. Physiolog- 
ical disturbances, usually mild, may occur, 
however. We have not seen in healthy 
persons the development of a roentgeno- 
graphic lobar opacity which Jacobeus, 
Selander and Westermark” and Pinchin 
and Morlock”! have diagnosed as acute mas- 
sive atelectatic collapse, and these are the 
only reports of the kind we have found in 
the large literature on bronchography. In 
Pinchin’s case the lobar opacity appeared 
in the short space of three minutes after 
the oil injection, and in Jacobeus’ 4 cases 
within ten to fifteen minutes. The amount 
of lipiodol used bore no apparent relation- 
ship to the result noted. The explanation 
of the occurrence is not very convincing. 
In the first place there is reason to doubt 
that the much discussed and variously de- 
scribed condition of so-called massive col- 
lapse represents real atelectasis (simple air- 
lessness and collapse of the alveoli) in the 
strict sense of the word, and the same may 
be said of the cases of these authors. In 
many such instances it is more probable 
that the radiopacity is due chiefly to a 
rapid flooding of the lobe or lung with 
transudate (edema). An evidential fact 1s 


that most patients expectorate quantities 


of watery sputum shortly after the “‘mas- 
sive collapse.” We see this often during and 
after lipiodol injection, and two of the 


Jacobeus patients in question raised copi- 


ous amounts. In his study of the movement 


j +e 


“ 
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ere not visible on the roentgenogram. In 
the questionable early cases, when labora- 
tory data are essential for the determina- 
tion of the type of disease, the roentgeno- 
cram offers little impetus toward the swing 
af the pendulum to one side or the other. 
In moderately advanced cases of disease 
it may offer a more accurate aid to diag- 
nosis. 


SUMMARY 


A comparison is made between the roent- 
genogram and the gross and microscopic 
pathologic specimens in 65 cases of tuber- 
culosis and 11 cases of nontuberculous ar- 
thritis of the knee joint. 
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[In a large percentage of cases the roent- 
genograms accurately demonstrate the ex- 
isting pathologic lesions, but, because of 
the similarity of the two processes, cannot 
be considered in most cases as dependable 
diagnostic evidence. 

The principal shortcoming of the roent- 
genogram is the failure to demonstrate the 
early pathologic changes in bone or synovia 
and the presence of areas of sequestration. 

The principal advantage of the roent- 
genogram is the demonstration of lesions 
of the bone which may remain hidden be? 
neath more superficial disease of the synovia 
or even beneath structures that appear to 
be perfectly normal. 
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Fic. 1. Case J. B., admitted on account of hemop- 
tysis; rales in right upper lobe. 


of body fluid into and out of the lungs, 
Swindle? has shown how delicate is the 
regulating mechanism and how easily it can 
be thrown out of balance upon interference 
with respiratory function. In the light of 
such knowledge, it is not surprising that 
even mild irritants such as lipiodol should 
excite a reaction with edema. As shown by 
Duken and von den Steinen? the edema 
fluid may occupy only a limited section of 
alveoli, but under unusual conditions it 1s 
conceivable that the reaction might involve 
much wider sections, thus explaining gross 
roentgenographic densities. Chevalier Jack- 
son’s term “‘drowning of the lung from 
within?” seems appropriate whether the 
cause be lipiodol filling or some accident 
such as abrupt massive pulmonary hemor- 
rhage. In the cases reported by Jacobeus 
and by Pinchin the roentgen shadows 
cleared rapidly—easily explainable by the 
discharge and absorption of the transudate. 


-= Jacobeus and Pinchin suppose that the 


lobar opacity may represent a collapsed 
lobe from which the air has been expelled 
by bronchial spasm induced by the injected 
lipiodol. This theory is not new and is 
largely hypothetical. It is known that bron- 
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chial contraction, and sometimes severe 
spasm, attends lipiodol injections. But, 
while this, together with the obstruction 
caused by the oil, may at times interfere 
with proper aeration, it is not clear how 
this mechanism alone could effect a mas- 
sive collapse in so short a time. 

Whether the retention of lipiodol in the 
alveoli for years is actually harmful re- 
mains in question. The development of for- 
eign body granulations has been strongly 
suggested 1n some cases by clinical observa- 
tion but no one as yet has reported the his- 
tological appearance of such a lung. 

Diagnostic Disadvantages of Retained Lip- 
1odol. Krom the roentgenological point of 
view these deposits are at times a serious 
disadvantage. In addition to the hard 
shadows of the lipiodol itself the surround- 
ing alveolar exudate produces a soft peri- 
focal halo. The peculiar lobular shadow, des- 
ignated by Lenk and Haslinger” as a “‘con- 
trast medium infiltrate” (Kontrastmittelin- 
filtrate) resembles that of bronchopneu- 
monia except for the dense centers. Later, 
as the oil is gradually eliminated the fading 
residual shadows are even more confusing. 





FıG. 2. Lipiodol bronchogram of Case J.B. No definite 
abnormality of the bronchi. Extensive filling of 
bronchioles and alveoli in right upper lobe. 
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EXOPHTHALMOS* 


REPORT OF FOUR CASES 


By LEON T. 


LEWALD, M.D. 


Professor of Roentgenology, New York Univer sity and Bellevue Hospital Medical College; Attending Roentgenolo- 
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NEW 


HE recognition of congenital absence 

of the superior and posterior orbital 

Walls is of extreme importance in roentgen 
diagnosis. 


In the first case which I observed 


1926 a previous erroneous diagnosis of sar- 
coma of the orbit with destruction of the 
orbital bony structures had been made, and 
the advisability of enucleation of the eye- 
ball had been" discussed ( (Fig. 


1). [n a some- 





Fic. 1. Case 1. Congenital absence of the superior 
orbital wall, left side. Note the absence of bone 
detail on the left side, and the dropping of the 
orbital floor, A, and diminished size of the maxil- 
lary sinus. 


YORK CITY 


what similar case reported by Rockliffe and 
Parsons® actual removal of the orbital con- 
tents preceded by ligature of the carotid 
artery was performed and was followed by 
the death of the patient. In this case the 
whole of the bone of the orbit except for 
the floor and outer wall had never devel- 
oped. Moore of London reports 4 cases? in 
all of which there was an associated diffuse 
neurofibromatosis or Recklinghausen’s dis- 
ease and pulsating exophthalmos. In at 
least 2 of the 4 cases here reported there 

was evidence of neurofibromatosis, and all 
4 cases had pulsating exophthalmos. One 
of the cases in addition had localized gl- 
gantism of the right leg due to a congenital 
arteriovenous fistula as described by Hor- 
ton.! This case also had a congenital dë- 
formity of the cervical vertebrae. 


Case 1. Female, aged fifteen, was referred 
to me on September 20, 1926, by Dr. Arthur 
A. Boyer, with a question of erosion of the left 
orbit, about which there had been a difference 
of opinion, some having considered the lesion 
as sarcoma of the orbit (Fig. 2). This case gave 
a history of poor sight and nystagmus since 
birth, lefi eye. Pulsating tumor of left orbit 
increasing very slightly since birth had been 


noted. Was a seven months baby delivered 
without instruments. On May 12, 1923, Dr. 
Wurdeman, Seattle, Washington, made an 


examination and reported sight of right eye 
6/15, left eye 6/60. Head dolichocephalic. 
No pain. Internal strabismus, left eye, and 
slight ptosis. The father, an army officer, was 
transferred to New Jesey for recruiting duty 
and the patient was to enter a school in 
Orange. The excitement brought on a tempo- 
rary increase in the exophthalmos and the pulsa- 
tion. She had also been seen by Dr. Arnold 


* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27-30, 1932. 
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Such infiltrates have been mistaken by x- 
ray interpreters, according to our records, 
tor the following conditions: bronchopneu- 
monia, tuberculosis, bronchiectasis, pul- 
monary fibrosis, calcified lymph nodes and 
calcification of the pleura (Figs. 1, 2 and 3). 
Conversely, in one case of nodular fibroid 
and calcified tuberculosis the roentgen 
diagnosis was “retained lipiodol.”? When 
associated with the shadows of morbid le- 
sions, these persisting densities are often a 
great nuisance if one is obliged to lean 
heavily on serial roentgenograms for the 
regulation of treatment. 

In several cases we have observed an es- 
pecially confusing roentgen picture, errone- 
ously interpreted as bronchiectasis, pro- 
duced by the injection of lipiodol by the 
bronchoscopic method. A pooling of the oil 
in the pulmonary tissues can be easily cre- 
ated by forceful injection through the 
bronchoscopic cannula. 


DISADVANTAGE AND DANGER OF THE CRICO.j 
THYROID MEMBRANE OR TRANSTRA- 
CHEAL METHOD OF INJECTION 


Many prefer this method, the needle be- 
ing inserted directly through the crico- 





Fic. 3. Case J.B. (Oct. 28, 1932). Shadows of re- 
tained lipiodol instilled in right upper lobe almost 
four months previously (lipiodol infiltrate). 
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Fic. 4. Case S.L. Lipiodol injected by cricothyroid 
membrane route three years previously. Evidently 
most of this escaped into the tissues of the neck. 
Roentgenogram shows lipiodol deposits in the 
tissues of the neck and also extending low into the 
mediastinum. 


thyroid membrane. This technique, or pref- 
erably a modification of it described below, 
is useful in children but it has the disad- 
vantage that lipiodol may escape into the 
cervical tissues, particularly if the patient 
resists and moves. Following the fascial 
planes, the oil may then gravitate into the 
retrosternal tissues where it remains for 
years (Fig. 4). In their monograph, Bonna- 
mour, Badolle and Gaillard’? assemble the 
published reports of difficulties arising from 
this cause. These include pain at the site 
of injection, dysphonia, edema of the glot- 
tis, dysphagia, and subcutaneous emphy- 


sema. During an injection by the cricoth y=. 


roid route, Olmer and Zuccoli?! observed 
evidence of transitory air embolism in 
a man of thirty-nine, while Köhler” reports 
mediastinal emphysema and fatal air em- 
bolism in a boy of nine. We prefer intro- 
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Knapp and Dr. Weeks. Dr. John Wheeler 
saw the case with me in consultation and 
acreed with the diagnosis of congenital absence 
of the superior orbital wall, associated with 
pulsating exophthalmos. 

This case was successfully operated on by 
Dr. Walter E. Dandy of Baltimore on July 
rc, 1927 (Fig. 3). The following extracts are 
made from his report of the case. 


“Aside from the local condition and related func- 
tions, a minor congenital deformation of the ear and 
marked thinning of the skull in the frontal region 
(lateral view), the physical and neurologic examina- 
tions revealed nothing of unusual interest. Her gen- 
eral condition was excellent. 

“On looking at the eye from a lateral position, a 
pulsation, synchronous with the pulse, was easily 
seen. It was also palpable, but there was no thrill. 
No murmur was audible. Roentgenograms of the skull 
teken laterally and anteroposteriorly (both stere- 
oscopic) showed that the posterior half of the roof of 
the orbit was missing. There was a small shelf inter- 
nally and externally. 

“A transplant of bone from the outer table of the 
skull was bridged across the roof of the orbit (Fig. 
4. The curvature of this bone was essentially the 
seme as the arch of the orbital roof. Moreover, the 
external and internal margins of the orbit were ade- 





kic. 2. Case 1. Note protrusion and slightly lower 
position of the inferior margin, left eye. Clinical 
diagnosis: pulsating exophthalmos. A previous 
erroneous diagnosis of “sarcoma” had been made. 


F Congenital Absence of Superior Orbital Wall 





Fic. 3. Case 1. Three years after bone transplapt 

- E . g ad ` l 
from temporal region of skull. Exophthalmos and 
pulsation cured. (Operation by Dr. W. E. Dandy.) 


quate to give a base on which the graft could rest 
and to which it should ultimately unite. A bed was 
chiseled from the external rim of the orbital roof 
where it joins the side of the skull, and into this 
notch the outer margin of the transplant fitted ac- 
curately and firmly. The graft was passed through a 
tunnel between the dura and the orbital contents. 
The inner margin of the transplant rested on the 
inner rim of the orbital plate, from which the dura 
and periosteum had been scraped to permit the trans- 
plant to lie in apposition with bare bone. The ends 
of the graft fitted so accurately that it was not neces- 
sary to wire the graft in place. The new superior 
orbital fissure was probably a little wider than nor- 
mal but the difference was not great. 

“Other details of the operation and abnormal ob- 
servations: The outer surface of the brain was covered 
with large pools of fluid in the subarachnoid space; 
the leptomeninges were opaque and greatly thick- 
ened. The release of this fluid yielded adequate 
room to permit elevation of the brain without 
producing trauma. It was not necessary to puncture 
the lateral ventricle or to withdraw spinal fluid by 
lumbar puncture, as is the custom when intracranial 
room is at a premium. On retraction of the frontal 
lobe the defect in the posterior two-thirds of the 
orbital roof showed precisely as in the roentgeno- 
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ducing the needle between the cartilaginous 
tracheal rings. Using this method only in 
children, we have seen none of the above- 


mentioned accidents except a little local 





Fic. 5. Case V.P. (June 4, 1930). Tuberculosis in 
upper and lower one-fourth of left lung; fibrosis 
at base of right lung. 


pain. The danger of escape of infectious ma- 
terial into the neck through the puncture 
wound is definite, especially when there 1s 
copious bronchial discharge. In one of our 
patients, a child, a phlegmon of the neck de- 
veloped,and surgical incision was necessary. 
Bonnamour et al. comment on the rather 
numerous reports of such infection, some of 
which are very serious (gangrenous), and 
cite a fatal case reported by Loederich and 
another by Comte. 

Excepting contamination with bacterta, 
lipiodol retained in the tissues of the neck 
or mediastinum seems to do no harm. 
Nevertheless, one cannot view with indif- 
ference the prospect of indefinite sojourn of 
the foreign substance which will cast its 
telltale shadow whenever a roentgenogram 


af the patient’s chest 1s made. 


LODISM 


Mild iodism has not been uncommon in 
our experience. Usually, because of the 
coryza, tracheitis and low fever, the pa- 
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tient thinks he has caught cold. Only 4 of 
our patients had slight skin eruptions. As a 
rule, the symptoms appear in twenty-four 
hours but occasionally they may be delayed 
for a few days or a week. The catarrhal 
symptoms are usually gone within two 
days. Since iodism is due mainly to intes- 
tinal digestion and absorption of the swal- 
lowed oil, prevention depends on postural 
drainage and expectoration of the material 
immediately after the roentgenogram 1s 
made. Assuming that some, nevertheless, 
may be unavoidably swallowed, it is pref- 
erable to carry out the procedure when the 
patient’s stomach is empty and, after pos- 
tural drainage is completed, to administer 
orally a dose of Epsom salt. It is then un- 
necessary to wash the stomach or to give 
a preliminary test dose of potassium iodide 
as advocated by some. 

The chief dangers from lipiodol instilla- 
tion into the bronchi by any method fall 





Fig. 6. Case V.P. (Nov. 10, 1930). Shadows of lipiodol 
retained in the alveoli of the middle and previously 
healthy section of the left lung. 


into two general classifications, viz., those 
traceable to dissemination or aggravation 
of infection, and those depending on a me- 
chanical or physiological disturbance of the 
respiratory or cardiorespiratory function. 
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hic. 4. Case 1. A. Dr. Dandy’s sketch showing operative observations. The bed of fluid represents the 
meningocele which is pushing the orbital contents forward, downward and inward. B. Drawing to show 
the implantation of the bone through a subdural tunnel. The bone rested internally and externally on 
solid bone. 





Fic. 5. Case 11. Congenital absence of the superior orbital wall, left side. Localized gigantism of right leg 
associated with exostoses and increased length between knee and foot. This condition may be due to 
congenital arteriovenous fistula (Horton). 
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DISSEMINATION AND AGGRAVATION OF 
INFECTIOUS PROCESSES IN THE 
LUNGS 

Using care to avoid carrying down con- 
taminated secretions from the mouth and 
throat, we have never been able to trace 
infection of a previous healthy lung to 
lipiodol injection. However, if the bronchi 
or lungs are already diseased, as they usu- 
ally are in cases selected for this procedure, 
the hazards are real, and we have a number 
cf unfortunate results to report. 

Dissemination of Tuberculosis. The first 
case illustrates the rapid spread of pulmo- 
nary tuberculosis following the intratra- 
cheal instillation of lipiodol. 

Case V.P. A negress, aged thirty-one, en- 
tered a state sanatorium, June 4, 1930, on ac- 
count of tuberculous infiltration with several 
small cavities in the upper and lower quarters of 
the left lung and fibrosis at the base of the right 
(Fiz. 5); evidence also of a mitral valvular heart 
disease. She raised half an ounce of sputum 





Fic. 7. Case V.P. (Nov. 28, 1930). Acute spread of 
tuberculosis in the middle one-third of the left 
lung where lipiodol was retained. Disease pro- 
gressed rapidly after this. 


daily, and this contained tubercle bacilli. Be- 
cause of recurrent attacks of dyspnea and 
wheezing. lipiodol was instilled by the trans- 
glottic method mainly into the bronchi of the 
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left lung, Septemher 6, 1930, in an attempt to 
demonstrate a suspected obstruction, but none 
was found. The roentgenogram of October 25, 
1930, shows retained lipiodol (lipiodol infil- 





Fıc. 8. Case T.A. (July 25, 1927). Large lung abscess 
in the upper two-thirds of the left lung; lower one- 
third clear. 


trate) in the middle third of the left lung and a 
slight increase of the tuberculous process in the 
upper third. On the same day lipiodol was 
again injected, and the roentgenogram of No- 
vember 10 (Fig. 6) still shows many retained 
lipiodol deposits in the lower two-thirds of the 
left lung. The patient improved, gained 7 
pounds and rarely had a temperature above 
99.6° F. until the date of her discharge, Novem- 
ber 20, 1930. Four days later, on entering Belle- 
vue Hospital, she was greately prostrated, had 
nausea and vomiting and paroxysms of dysp- 
nea which we attributed largely to the heart 
disease. Blood Wassermann negative. Blood 
leucocyte count, December 4, 10,000; 71 per 
cent polymorphonuclears; 26 per cent lympho- 
cytes. The sputum increased and the tempera- 
ture rose to 102° or 103° F daily. A roentgeno- 
gram (Fig. 7) demonstrated a rapid spread of 
the tuberculous infiltration in the middle third 
of the left lung, a previously clear region where 
the lipiodol was mostly retained. The patient 
left the hospital December 21, 1930, and died 
March 19, 1931. 

We have a second case (E.E.) previously 
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gram. The bony defect was everywhere covered by 
dura which was firmly attached to the eyeball. The 
dura extended backward with a gradual decline to 
and across the floor of the middle fossa. An isolated 
small fragment of bone lay between the dura and the 
eveball. 

“The tip of the temporal lobe was covered by 
tremendously dilated subarachnoid spaces, with 
opaque membranes—changes not unlike those on 
tke surface of the brain, except in degree. Superficial 
examination might well give the impression that the 
tid of the temporal lobe, which was entirely hidden 
from view, was covered by an actual cyst. These 
large subarachnoid spaces were continuous through 
tke sylvian fossa with similar spaces over the frontal 
and parietal lobes. The maximum depth of fluid was 
about 2.5 cm. The intact temporal lobe lay beneath 
the bed of fluid. 

“Three small veins crossed from the external sur- 
face of the temporal lobe to the orbital tissue pierc- 
ing the dura en route. They were doubly ligated with 
si.ver clips and divided. With these veins out of the 
way and the bed of fluid evacuated, the view of the 
entire anterior and middle fossa was unobstructed. 
A tremendous anomalous vein lay along the inner 
side of the middle fossa and outside the dura. It was 
fermed by the confluence of two large veins—doubt- 
less the superior and the inferior orbital veins— 
which also pierced the dura covering the orbital 
contents. It doubtless represented an extradural 
cavernous sinus. Posteriorly, the ultimate destina- 
tion of the vein could not be traced. 

“The left optic nerve was bent to the right, due to 
the pressure of the large cup of fluid on the tip of the 
temporal lobe. Search was made for the carotid 
artery which always stands out conspicuously along- 
side the optic nerve, but it could not be found. It is 
interesting that both the internal carotid artery and 
tke cavernous sinus were absent. Knowing that the 
cerotid artery in its transit through the skull passes 
through the cavernous sinus, I was led to wonder if 
tke absence of the cavernous sinus might not lead 
tc the loss of the internal carotid artery. No attempt 
was made to disclose the other nerves entering the 
orbit. The anterior clinoid process on the left side 
was absent.” 


Final Results. A slight downward displace- 
ment of the eyeball still remained. There was 
no exophthalmos or pulsation of the eyeball. 
The eyes focused well. The extra-ocular move- 
ments were nearly perfect five months later. 
There was no diplopia. 

The report of Dr. Woods’ examination was 
as follows: “Exophthalmometer readings: Right 
Ig mm., left 24 mm. The best vision on the 
right is 20/30; on the left 20/100. There is a 
slight concentric contraction of the left visual 
fields though the change is not great. In addi- 
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tion to the exopkthalmos, the left eve deviates 
downward and inward. A fine vertical nystag- 
mus 1s present. The optic disc is normal in out- 
line; the physiological cup is a little blurred; 
the disc is flat with slight overfilling and rather 





ic. 6. Case 11. Note the absence of bone detail on 
the left side, and the dropping of the orbital floor, 
A, and diminished size of the maxillary sinus. 


marked tortuosity of the veins. The pupils 
are equal and react normally to light and 
accommodation.” 

Case 11. Male, aged twenty-six, referred to 
me by Dr. W. W. Griffin, has been under my 
observation for the past twenty years (Fig. 
5). A tumor mass was first noticed along the 
external surface of the right lower leg in about 
the mid-portion, without any pain, at about 
the age of ten years. At the age of fourteen 
he had his first roentgen examination at the 
Gibbs Laboratory, at which time his condi- 
tion was diagnosed as localized gigantism in- 
volving the right leg. Another roentgen ex- 
amination was made at St. Luke’s Hospital 
at the age of twenty-one. On April 27, 1927, 
[ again saw the patient, at which time he 
complained cf pain in the right heel as though 
something had struck him. The pain started 
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Fic. g9. Case T.A. (Oct. 11, 1927). Cavity now appears 
in the abscess region. Lipiodol retained in the lower 
and healthy portion after bronchoscopic injection. 


treated and erroneously diagnosed as bronchi- 
ectasis elsewhere, in which there was an acute 
spread of tuberculosis throughout the left lung 
following repeated bronchoscopies and injec- 
tions of lipiodol. 


Extension of Lung Abscess. The following 
case of Dr. Helen Gavin demonstrates the 
acute spread of lung abscess into healthy 
lung tissue in which injected lipiodol was 
retained, with a fatal ending. 


Case T.A. A white woman, aged eighteen, 
with a post-tonsillectomy lung abscess in the 
upper part of the left lower lobe (Fig. 8), ad- 
mitted to another hospital, July 22, 1927- Bron- 
choscopy was performed on August 5, and lipi- 
odol was injected into the left lung for diagnos- 
tic purposes. Part of this was retained in the 
alveoli of the lower and apparently healthy sec- 
tion. Expectoration of much foul sputum con- 
tinued, lipiodol was again injected broncho- 
scopically, October 11, and again some of it was 


- — retained in the same region (Fig. 9). Here, at- 


tended by persisting expectoration and an ex- 
acerbation of fever, a secondary abscess rapidly 
developed to be followed by the appearance of 
sacculated empyema at the same level (Fig. 10). 
On December 23, parts of the seventh and eighth 
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ribs were resected posteriorly, the empyema 
was evacuated, and the lower lobe was seen to 
be consolidated and probably gangrenous. The 
patient died on January 9, 1928. 

In another case (J.C.), a Polish laborer, 
treated at Bellevue Hospital in 1927 and 1928 
for a chronic abscess of the lower lobe of the 
left lung, we believe that the injection of 
lipiodol through the bronchoscope may have 
accelerated the spread of the disease. 


Comment. The spilling of infectious dis- 
charges through the bronchial tubes from 
ulcerating or exuding cavities or bronchi 
into previously healthy regions of the lungs 
is one of the common modes of spread of 
previously localized tuberculosis or non- 
tuberculous suppurative disease. The haz- 
ard increases as the discharge becomes more 
copious and more fluid, as, for instance, 1n 
hemorrhage. The admixture of additional 
fluid, such as lipiodol, might be expected, 
therefore, to provide a more facile vehicle 
for the transport of infection. In the cases 
cited strong evidence of this is the un- 
doubted development of new secondary le- 





Fic. 10. Case TA. (Dec. 12, 1927). Secondary ab- 
scess and sacculated empyema at the site of re- 
tained lipiodol which can still be seen indistinctly. 
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Fic. 7. Case 11. A. Note the lower position of the eye. B. Neurofibromatosis. Similar lesion on the front of the 
body. Localized gigantism of the right leg. (See Figs. 5 and 6.) Clinical diagnosis: pulsating exophthalmos. 


several days previous to his visit, at which 
time there was also noticed some swelling. 
The findings of localized gigantism involving 
the right leg were confirmed. The peculiar 
outgrowths on the inner side of the right 
tibia had increased, but still retained the ap- 
pearances of a benign bone lesion. To an ob- 
server who had not had the advantage of the 
history of the case, malignancy would immedi- 
ately be suspected, but the benign nature of 
the lesion is borne out by the duration of the 
observation of some twenty years or more. 
There is also hypertrophy of the soft parts of 
the leg, this condition not being limited to 
the region of the bony outgrowths. There 1s 
also some hypertrophy of the left fibula with 
irregularity of outline. The largest outgrowth 
in the region of the middle of the tibia measures 
approximately 13 cm. in length and 4 cm. in 
width. This outline is somewhat oval in shape 
and has fairly smooth borders. Below this there 
is an irregular outgrowth measuring about 
11 cm. in length and varying from 1 to 3 cm. 


in width. The outline of the inner border of 
this projection shows fairly sharp angulations. 
However, there is a distinct limitation to the 
outgrowth and no tendency to the formation 
of new bone beyond the main growth. The 
density of the outgrowth is about half that of 
the shaft of the bone. It is somewhat irregular 
with the appearance of irregular trabecula- 
tions. The entire shaft of the tibia shows in- 
crease in density when compared with the 
opposite side. The entire left leg, including the 
bones, shows a length amounting in the case of 
the tibia to approximately § cm. greater than 
the opposite side. The shadow of the middle 
third of the right leg measures approximately 
16 cm. as compared with approximately double 
that diameter on the opposite side. 

It was noticed on physical examination 
that the left orbit was lower than the right 
and that there was some pulsation without 
exophthalmos. Roentgen examination revealed 
congenital absence of the posterior wall of 
the orbit on the left side (Fig. 6). This case 
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sions in apparently healthy parenchyma to 
which the oil flowed. The reasonable infer- 
ence is that bacteria-laden pus or mucopus 
trom existing lesions mingled with the oil, 
gravitated with its stream and lodged with 
it for a sojourn of days or weeks in healthy 
alveoli. More favorable conditions for the 
genesis of new lesions here could hardly be 
imagined. A similar view of this mechanism 
is entertained by Grill,® Archibald and 
Brown,’ and others, although, as men- 
toned by the latter, the clinical evidence 
reported up to 1927 was scanty. Since our 
selection of cases and technical procedures 
have been modified on the basis of this 
knowledge we have had no more accidents 
of this kind. 

Aggravation of Chronic Suppurative Pneu- 
monitis; Questionable Atelectasis; Acute 
Pneumonia; Fatal H emoptysis. Chronic in- 
durative and suppurative pneumonia, often 
with bronchiectasis, is a well-known clini- 
cal picture. Attacks of fever and increased 
local symptoms usually signify exacerba- 
tions of acute or subacute bronchopneu- 
monia, and this, or some other alarming epi- 
sode such as hemoptysis, often brings the 
patient to the hospital. If lipiodol is in- 
troduced into the bronchi during one of 
these phases of active inflammation, there 
is danger of aggravating the process. This 
may be slight or serious; transient or pro- 
gressive. As a sequel, secondary compli- 
cations, such as pleural inflammation or 
hemoptysis, may occur. The following cases 
serve to illustrate. 


Case C.R., a white woman, aged thirty, with 
symptoms cf pulmonary suppuration of four 
months’ duration. On admission, June 8, 1932, 
the whole rigat lung was involved in the chronic 
pneumonia and bronchiectasis. For three 
months she was treated by bed rest, postural 
and bronchoscopic drainage. The temperature 
ranged from gt° to 102° F., and the foul sputum 
amounted to § to 12 oz. daily. On September 8, 
during a partial remission of symptoms, lipiodol 
was instilled by ~he supraglottic method into the 
bronchi of the right upper lobe. Following this, 
the temperature gradually rose and the serial 
roentgenograms showed a persistent clouding 
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of the right upper lobe, interpreted as increased 
inflammation. This did not subside and, while 
the prognosis was always considered hopeless, 
the reaction contributed somewhat to the later 
unfavorable course. The patient died December 
29, 1932. Autopsy confirmed the clinical diag- 
nosis. 

Case F.G., a white girl, aged fourteen, ad- 
mitted April 11, 1931. History of recurrent 
bronchitis with fever since infancy and of 
chronic cough with 2 oz. of thick greenish, 
slightly foul sputum since an attack of pneu- 
monia seven years previously. A diagnosis of 


chronic bronchiectasis of the right lower lobe « 


was made. Lipiodol was injected broncho- 
scopically into the bronchi of this lobe, April 
29, 1931. The bronchogram showed saccular 
bronchiectasis. A roentgenogram eight days 
later, revealed a triangular opacity at the base 
of the right lung in addition to retained lipiodol. 
Since a chronic inflammation of this type 
usually results in shrinkage of the affected lobe, 
the density in question was interpreted as a re- 
tention of oil and secretions in the right lower 
lobe; this seemed to impede proper aeration 
and there is possibly an element of atelectasis 
in the picture. The clinical condition was not 
disturbed and the roentgenographic density 
gradually cleared during the subsequent five 
weeks. 

Case D.C., a Porto Rican, male, aged 
twenty-four, admitted August 17, 1931. Had 
been in the hospital twice during the previous 
year. His complaint was the spitting of 2 oz. 
of blood on each of three occasions, slight cough 
and slight pain in the left chest. In the hospital 
his general condition was very good and the 
only significant symptom was the expectoration 
of a small amount of mucopurulent sputum, 
sometimes blood-streaked. There was marked 
splenomegaly, and old scars on the legs sug- 
gested lues although the blood Wassermann 
test was negative. Physical and roentgen ex- 
amination showed light fibrotic infiltration of 
the left lung but no cavity; many small rales 
throughout. The right lung was clear. Tubercle 
bacilli could not be found in the sputum, and 
bronchoscopy was negative. Suspecting the pos- 
sibility of bronchiectasis, a lipiodol broncho- 
gram was made in July, 1931, but this showed 
no abnormality. The bronchogram was re- 
peated, September 3, 1931, about 10 c.c. lipi- 
odol being instilled by the supraglottic method 
so that some entered the descending bronchi of 


S 


- 


VoL: XXX, No. 6 


had previously been examined by an oculist 
who had apparently missed the deformity and 
tke pulsation. 

Examination of the skin showed multiple 
soft projecting tumors varying in size from a 
few millimeters in diameter to about 2 cm. in 
diameter. These are scattered over the front 
and back of the chest, the buttocks and thighs 
dewn to about the lower third (Fig. 7). The 
arms, forearms, hands and neck also show in- 
volvement. These areas would appear to indi- 
caze the presence of Recklinghausen’s disease 
or multiple neurofibromata. 

Roentgen examination disclosed a congenital 
detormity of the cervical vertebrae. 

in view of recent studies by Dr. Bayard T. 
Herton of the Mayo Clinic, the gigantism of 
the lower extremity is regarded as being due 
to a congenital arteriovenous fistula. 

Case ul. Female, aged eighteen, was referred 
to me on December 12, 1931, by Dr. John M. 
Weeler. This case had a pulsating exoph- 
thalmos of the right eye (Fig. 8). There was 
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a tumor mass involving the right upper lid. 
Roentgen examination revealed an absence of 
the bony wall at the posterior border of the 
right orbit. This appearance is practically the 
same as that observed in two other patients. 
In addition to the deficiency in the posterior 
wall there is also deficiency in the superior and 
also in the external wall of the right orbit. This 
case also had an extensive pigmented birth- 
mark extending over both buttocks and back 
and thighs. 

Case Iv. Female, aged nine, was referred 
to me on August 25, 1932, by Dr. John M. 
Wheeler. When the patient was 4% years old ° 
she had infantile paralysis and the mother 
noticed that the entire right side of her face 
seemed to droop and the right eye protrude 
(Fig. 9). Pulsation of the eyeball was noted 
and the patient was then seen by Dr. Wheeler, 
who made a diagnosis of pulsating exoph- 
thalmos. After studying the other cases in 
which there was a congenital absence of the 
superior orbital wall a survey of the records 





Fic. 8. Case 11. A. Pulsating exophthalmos, right eye, associated with neurofibromatosis of lid and other 
recions of body. B. Note absence of the superior orbital wall, right side, associated with lower position of 
the inferior wall and smaller maxillary sinus than on the other side. (Courtesy of Dr. John M. Wheeler.) 
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both lungs. The temperature, previously n ormal, 
rose to 100° F. during the nekt few days; start- 
ing September 11, it became more elevated each 
dav until it reached 105.8° F. September 14. 
Then it slowly receded and did not rise above 
100° F. from September 21 until October 7, 
when the patient was discharged. At the herght 
of the fever, signs of dullness, bronchial breath- 
ing and many moist rales were elicited over the 
left lower lobe, and the roentgenogram of Sep- 
tember 16 showed the density of acute pneu- 
monia in the lower half of the left chest. The 
blood leucocyte count, September 17, was 

, 16,200. During the attack and its recession the 
sputum was copious, mucopurulent and slightly 
foul. The last roentgenogram of September 26, 
showed much clearing but this was not yet 
complete.” 

Case J.L. The patient, a white man, aged 
fifty, was in the hospital from September 23 
until October 11, 1930. He was considered to 
have chronic pneumonitis and bronchitis with 
a recent exacerbation of bronchopneumonia in 
the left lung. The sputum was occasionally 
blood-streaked but not foul. The temperature 
ranged up to 101.4° F. Before the acute in- 
flammation had completely subsided lipiodol 
was instilled into the left lung. No bronchiec- 
tasis was demonstrated and the patient went 
home the following day, October 11. Four days 
later he returned witha temperature of 103° F., 
increased cough and expectoration, and pain in 
the chest. He was found to have bronchopneu- 
monia on the left; and a small amount of reddish 
fluid was aspirated from the left pleural cavity. 
Almost the entire lung became consolidated as 


There was no empyema; 25 c.c of thin reddish 
fluid, aspirated from the left pleura, November 
it, yielded no growth on culture. The white 
blood count, October 15, was 21,000, go per 
cent polymorphonuclears; October 16, 13,500, 
84 per cent; November 11, 10,600, 82 per cent. 
The patient’s condition became steadily worse 
and he died November 17. 





Case S.C., admitted August 28, 1929, a white 
man, aged forty-nine, who fell sick in July 


* Later, in another hospital, anether lipiodol bronchogram 
was made. On August 22, 1933, the patient returned to Bellevue 
with definitely active tuberculosis in both lungs, and he died from 
this September 15, 1933. The autopsy revealed fibroid tubercu- 
losis of the left upper lobe with cavity, extensive tuberculous ex- 
cavation of the left lower lobe and fresh bronchopneumonic le- 
sions in the right lung. The case is recorded because of the pneu- 
monia following lipiodol instillation which apparently had ne 
relation to the subsequent activation of the tuberculosis, 
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with a profusely productive cough and loss of 
weight and strength. On admission he was 

coughing up about g oz. of slightly foul, sweet- 
ish smelling, mucopurulent sputum daily. The 
diagnosis was suppurative pneumonitis at the 
base of the right lung, possibly with bronchi- 
ectasis. Bronchoscopy, September 20, showed 
pus coming from the right middle and lower 
lobe bronchi. The temperature varied from 97 

to 100° F. On September 25, about 20 c.c. lipi- 
odol was instilled by the supraglottic method. 
Most of this entered the right lung but a small 
amount went into the left lower lobe also. No 
bronchiectasis was demonstrated. After this 
there were occasional rises of temperature up 
to 101.8° F, On October 11, he had marked dull- 
ness, bronchial breathing and numerous rales 
at the posterior base of the right lung and similar 
but less marked signs at the left base posteriorly 
whereas, on admission, only slight bilateral 
basal dullness and a few rales at the right base 
were elicited. The roentgenogram of October 22 
shows a good deal of retained lipiodol at the 
right base, with a surrounding exudative reac- 
tion; also a suggestion of diffuse inflammation 
at the left base. The sputum continued to be 
foul and copious. The evidence was inter- 
preted as indicating an acute exacerbation of 
the suppurative pneumonia, On the night of 
October 28, the patient had a sudden paroxysm 
of coughing and a hemoptysis of 2 0z. He lost 
consciousness immediately and died within an 
hour. Apparently, the immediate cause of death 
was the inundation of the lungs with blood, 
most of which could not be expelled. 

In our series there is another case in which 
extensive saccular bronchiectasis of the right 
lower lobe was proved and in which Jipiodol in- 
stillation was possibly a factor in aggravating 
the suppurative process, thus precipitating a 
large hemoptysis. This was controlled and the 
affected lobe was later removed surgically. 


Comment. With the evidence of these 
cases, there can be no doubt that instilled 
liptodol may precipitate a more or less 
acute inflammatory reaction in an existing 
suppurative lesion and probably in other 
smoldering infections as well. We are 
among those who suspect that this pneu- 
monic complication 1s a more common ex- 
perience than the literature reveals. Ac- 
cording to Morvay™ who discusses the 
question, Piccenino, in 1927, was the first 
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Hic. g. Case tv. Congenital absence of the superior orbital wall, right side. A. Note exophthalmos of the 
right eye. Clinical diagnosis: pulsating exophthalmos. B. Note the absence of the posterior superior 
orbital wall, right side, associated with lower position of the inferior wall and smaller maxillary sinus than 

_on the other side. (Courtesy of Dr. John M. Wheeler.) 


of cases previously diagnosed as pulsating 
exophthalmos resulted in having the patient 





kic. 10. Pulsating exophthalmos reported by Moore. 
No roentgenogram published, but case is ap- 
parently one of congenital absence of the superior 
orbital wall. 


return for roentgen examination which con- 
firmed the fact that there was a congenital 
absence of the superior orbital wall. No other 
anomalies were noted in this case and no evi- 
dence of Recklinghausen’s disease has vet 
manifested itself. There is definite deformity 
apparently of congenital nature involving the 
right orbital wall. There 1s evidence of defi- 
ciency in both the superior and lateral portions 
of the wall. The inferior portion is also partly 
deficient and is lower than the opposite side. 
This has resulted in a much smaller antrum on 
the right than on the left. Lateral exposure 
shows an apparent absence of the anterior 
clinoid processes. The diploic channels are very 
large. The convolutional markings are more 
prominent especially in the occipito-parietal 
region. 

There are several cases reported in the 
literature in which pulsating exophthalmos 
was not definitely recognized as being due 
to a congenital defect in the superior orbi- 
tal wall (Fig. 10). In some of the cases, 
however, roentgenograms are published 
showing this condition (Fig. ‘11). Other 
cases are referred to in the literature in which 
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to report a case. It is also considered seri- 
ously by Bonnamour, Badolle and Gaillard 
and by Archibald and Brown. The latter 
have presented a most helpful paper on 
such dangers and suggest that these are ex- 
plainable on the basis of several factors — 
plugging of small air passages and interfer- 
ence with drainage, retention of lipiodol 
with resulting congestive reaction, and 
carrying down of additional infection from 
the mouth or throat. The first two of these 
seem to be the more important. Once initi- 
ated, an inflammatory reaction may be un- 
controllable, as shown by our fatal cases. 
The fatal hemorrhage in Case S.C. most 
probably was due to rapid pulmonary ne- 
crosis and ulceration. Forestier and Quentz" 
observed a similarly fatal hemorrhage, and 
Grill’ had a patient with bronchiectasis 
who died from an acute suppurative proc- 
ess following lipiodol instillation. 

Incidentally, lipiodol does not possess 
sufficient antiseptic power to stop the 
growth of bacteria in the lung. Neuswanger 
and Brown (cited by Archibald and Brown) 
showed this. Amako! found that 20 per 
cent 1odipin exerts no significant lethal ef- 
fect upon tubercle bacilli in the test tube, 
and kills pyogenic and intestinal bacteria 
only after many hours of contact. Forestier 
and Quentz hold a somewhat similar view, 
but on the basis of experiments with rab- 
bits think that the antiseptic action may be 
greater in the living subject. 

Prevention of serious consequences of oil 
injection depends on strict regulation of the 
procedure as we are discussing below. 


DANGERS FROM INTERFERENCE WITH 
CARDIAC AND RESPIRATORY 
MECHANISMS 

Cardiac Weakness. In patients in whom 
myocardial weakness from any cause is ap- 
parent or suspected, the bronchial instilla- 
tion of lipiodol may cause dyspnea. In 3 
such cases, known to us, this symptom was 
somewhat alarming. 

Pulmonary Fibrosis and Emphysema. 
Cases of pulmonary fibrosis and emphy- 
sema, often associated with a secondarily 
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overtaxed heart, may react in the same 
way. In this category we have one fatality 
to report. 


Case J.W., admitted December 1, IQ3I; a 
white man, aged sixty-four, who complained 
of dyspnea of two years’ duration, becoming 
worse of late. He had lost 30 pounds in weight, 
had had occasional attacks of vertigo and faint- 
ing during the preceding three weeks, and felt 
weak. He had had hay fever for many years, 





Fic. 11. Case J.W. Advanced bilateral pulmonary 
fibrosis and emphysema and possible bronchi- 
ectasis. 


sinusitis forty years previously, and rheumatic 
fever in childhood, and drank alcohol to excess. 
On admission he appeared undernourished and 
chronically ill, and was slightly dyspneic and 
cyanotic. The chest was barrel-shaped and 
revealed these other signs: Right—Slight dull- 
ness throughout. Breath sounds harsh just 
below the clavicle. Many crepitant and a few 
moderately coarse rales throughout. Left— 
Slight dullness and crepitant rales in the middle 
third. The roentgenogram of December 11 (Fig. 
11) showed widespread bilateral pulmonary 
fibrosis and emphysema associated with more 
or less round rarefactions varying up to 5 cm. 
in diameter which suggest bullous emphysema 
and possibly some bronchiectasis. The heart 
seemed slightly enlarged to the right, and the 
sounds were distant. The brachial arteries were 
moderately sclerotic and slightly tortuous. The 
liver was not enlarged but its lower border was 
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the eye has been removed and no tumor found. 
Moore? reports as follows: 


“Eockliffe and Parsons published a case in 
which the patient, a child of two, died after 
exenteration of the orbit preceded by ligature 
of the carotid artery (Trans. Path. Soc., 
1993). In their case the whole of the bone of 
the orbit except the floor and outer wall had 
disappeared, or J suspect had never developed, so 
that the growth was in direct continuity with 
the cranial cavity, a fact which no doubt was 
responsible for the pulsation.” (Italics mine.) 


In another case the carotid artery was li- 
ga-ed in the belief that the orbital mass 
was of a vascular nature. 

Schuller reports a case as follows: 


“H., male, twenty-eight years of age. Trauma ot 
the head in early youth. Deformity of the skull and 
face from early childhood. At the time of examination 





i 


Fic. 11. Roentgenogram of a case which Dr. M. J. 
Hubeny has been good enough to send me and 
which shows the absence of the superior and 
posterior orbital wall as indicated by the arrows. 
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hic. 12. Schiiller’s case. Pulsating exophthalmos of 
right eye, associated with absence of upper and 
posterior portions of the orbital wall, assumed to 
be due to lymphangioma, but which, in my opin- 
ion, may be due to a congenital defect. 


there was an exophthalmus pulsans. It was possible 
to push the eye back. There was bulging of the right 
temporal region, and thickening of the tissues of the 
right side of the face, resembling elephantiasis. 

“The roentgen examination permiited one to see 
that the upper and posterior portions of the orbit were 
gone. The wall of the skull, corresponding to the 
right temporal region, appeared thinned, bulged 
outward, and rarefied by the presence of numerous 
vascular canals. The floor of the right middle cranial 
fossa was lower than the left. The sella turcica was 
shallow and widened at the top. Taking into consid- 
eration the change in the facial skin, a lymphan- 
glioma was assumed as the cause of the symptoms. 
It is probable that the circumscribed destructive 
changes in the orbital wall, the skull base, and the 
temporal region were produced by a portion of the 
lymphangiomatous tumor, lying Intracranially.”’ 
(Italics mine.) (Fig. 12.) 


palpably irregular, hard and slightly tender. 
The fingers and toes were clubbed. The sputum 
was mucopurulent, about 2 or 3 ounces daily 
and negative for tubercle bacilli. The urine 
showed a trace of albumin and a few hyaline 
and granular casts. Analysis of the blood serum 
showed 33 mg. nonprotein nitrogen, 15.6 mg. 
urea nitrogen, 1.4 mg. creatinine, and 87 mg. 
glucose in 100 c.c. The temperature fluctuated 
from 98° to 101° F., but this and the dyspnea, as 
wellas the general condition improved markedly 
after three weeks’ rest in bed. On December 24, 





Fic. 12. Case J.W. (Dec. 24, 1931). Roentgenogram 
made after the patient had collapsed and died fol- 
lowing the instillation of lipiodol. 


in preparation for a bronchogram, the patient 
was given a postural drainage, and the follow- 
ing medication (a much heavier dosage than we 
are accustomed to give) was administered on 
the order of the house physician: sodium amytal 
gr. 3, by mouth; codeine sulphate, gr. 13, and 
atropin sulphate, gr. 1/33, by hypodermic. An 
hour later the house physician took the patient, 
who was sleepy, in a wheel chair a short dis- 
tance to the roentgen room, where the pharynx 
was sprayed with 4 per cent cocaine solution 
and between 5 and 10 c.c. lipiodol was instilled 
by the supraglottic drop method into the 
bronchi. The patient then stood before the 
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roentgenoscope and in a few minutes collapsed. 
The pulse was irregular and weak, and the 
patient became very cyanotic and dyspneic. 
The administration of stimulants and oxygen 
inhalations did not help, the pulse became very 
slowand weak and, without regaining conscious- 
ness, the patient died within an hour. A post- 
mortem roentgenogram showed scattered lipio- 
dol shadows in both lungs (Fig. 12). 


Comment. A combination of factors was 
responsible for this patient’s death. Under 
rest treatment his failing heart had re- 
gained itself somewhat but obviously not 
sufficiently to withstand strain. While the 
preliminary medication was given in large 
doses this did not seem to be the lethal 
factor. The exertion attendant on lipiodol 
instillation and roentgenoscopy must have 
been too much. Finally, the respiratory 
surface, already greatly diminished by ex- 
tensive fibrosis and emphysema, must have 
been further depleted by the oil filling 
some of the bronchioles. In our judgment, 
the heart failed from these causes. 

Asthma and Asthmatic Bronchitis. Dis- 
turbing effects have been noted by us in 
patients with asthma and asthmatic bron- 
chitis. R.K., a woman, aged twenty-nine, 
with chronic asthmatic bronchitis and em- 
physema had a severe paroxysm of dyspnea 
and wheezing after the instillation of only 
2 or 3 c.c. of lipiodol into the trachea. G.T., 
an outpatient, a girl, aged seventeen, who 
had had asthma and bronchitis since child- 
hood resulting in the development of moder- 
ate pulmonary emphysema, experienced a 
similar immediate attack with low fever 
during two days after the instillation of 10 
c.c. of lipiodol. 

Comment. Since, in allergic persons, an 
asthmatic attack may be provoked at times 
by indifferent as well as specific agents, it 
is reasonable to expect that with iodized oil 
instillation severe bronchospasms might be 
induced. Complicating emphysema and 
chronic catarrhal inflammation may per- 
haps heighten this tendency. While the con- 
sequences may not be serious, the fatality 
reported by Macdonald?” indicates at least 
that potential dangers must be recognized. 
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Frc. 13. Moore’s case. A. Pulsating exophthalmos, right eye. Ligation of carotid artery, but pulsating and 
protrusion continued, neurofibromatosis also present. B. Roentgenogram shows deficiency of posterior 
orbital wall and larger orbital cavity on the right side. This case might easily have been mistaken for 


Sarcoma. 


Moore also reports a case in which liga- 
tion of the carotid artery was performed, 
but no definite aneurysm was found and 
the exophthalmos continued. This case was 
also associated with neurofibromatosis, 
similar to that observed in one of my cases 
(Case 11) and also in oneof the cases referred 
, tome by Dr. Wheeler (Case 111). (Fig. 13.) 


SUMMARY 


1. Congenital absence of the superior 
orbital wall causes pulsating exophthalmos. 
The condition is easily distinguished roent- 
genologically from sarcoma of the orbit, 
especially in view of the fact that there is 
usually deformity of the floor of the orbit 
in addition to the other bony changes. The 
inferior margin of the orbit may be lower 
than the corresponding region on the nor- 
mal side. 

2. Four cases of congenital absence of 
the superior orbital wall are reported. In 
one case the diagnosis has been confirmed 
and a new orbital wall constructed by a 
bone transplant from the skull. (Dandy.) 

3. Two of the cases had associated le- 
sions due to the presence of diffuse neuro- 
fbromatosis (Recklinghausen’s disease). 

4. One case, in addition to the associa- 
ted Recklinghausen’s disease, had a con- 
genital arteriovenous fistula of the right leg, 
causing localized gigantism, and also had a 
congenital deformity of the cervical spine. 

5. In the routine examination of roent- 
genograms of the head it is advisable for 
the roentgenologist to study carefully the 


bony outline of the orbits, in addition 
to a study of the nasal accessory sinuses. 
6. Enucleation of the eye, or ligation of 
the carotid artery, should never be per- 
formed in a case of pulsating exophthalmos, 
unless a roentgen examination has been 
made and shows no evidence of congenital 
absence of the superior orbital wall. 


Nore: Just prior to publication, the importance of 
a roentgen examination and proper interpretation 
prior to the removal of an eye are made more impera- 
tive due to a recent court decision whereby the 
parents were ordered by the court to have the child’s 
eye removed for a tumor. This decision was made 
about April 19, 1933, in the case of a two-year-old 
girl over the protests of her parents, by a judge in 
the children’s court, and was sustained by the 
Appellate Division of the Supreme Court in Brook- 
lyn, New York, five justices concurring in adjudging 
the baby to be a “neglected child” and in holding 
that the State has an affirmative control over the 
child’s physical welfare under the 1922 children’s 
court act. In this particular case the tumor was 
stated to be due to a glioma and the eye was re- 
moved fortunately before invasion of the optic nerve 
had occurred. But, had the case been one of pulsat- 
ing exophthalmos and the eye needlessly sacrificed, 
both the medical and legal profession would have 
been subject to criticism. 
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This was the case of a thirteen-year- old 
girl, who experienced nausea and vomiting 
af-er the lipiodol injection, became cyanotic 
and weak-pulsed and died in twenty hours. 
Commenting, Macdonald says: “This child 
had suffered from asthmatic attacks for 
many years, and it should be noted that 
sensitization tests, carefully carried out, 
indicated that she was hypersensitive to 
several types of allergens. In conformity 
with this, it is a reasonable conjecture that 
her death was due to an allergic reaction to 
lipiodol.” It is probable that the pleural 
fibrosis and the chronic pulmonary and 
bronchial changes, as well as the congestion, 
edema and tenacious bronchial secretion 
found at autopsy contributed to the final 
disaster. Anderson, on the other hand, re- 
ports treating 100 cases of bronchial asthma 
by intratracheal injections of lipiodol, usu- 
ally with ultimate benefit. He advises cau- 
ticn, however, since in some of his cases 
the first injection precipitated an immedi- 
ate attack. In others “there are certain un- 
toward reactions characterized by pain, 
pressure and temperature. 

Bronchial Occlusion. In a number of cases 
in which a bronchus was occluded by a 
growth we have used lipiodol for bronchog- 
raphy. Cautiously instilling less than 10 
c.c. we have observed no ill effects. Singer*’ 
of Vienna, however, reports a fatality in a 
case of carcinoma of the right lower lobe 
bronchus and compares it with a similar ac- 
cident reported by Trommer. Singer con- 
siders the part that might have been played 
by the anesthetic, but believes that the 
manner of death most strongly suggests 
suffocation. It is, indeed, easy to visualize 
this. If the ventilation of one or more lobes 
is clready reduced or prevented by such an 
obstruction, the introduction of oil into 
furctioning bronchi must certainly further 
deplete the respiratory surface, and if this 
is sudden and extensive beyond physio- 
logical limits, the symptoms of Singer’s 
patient—shock, tonic and clonic convul- 
sions, intense cyanosis, dyspnea, uncon- 
sciousness and death—might be expected 
as evidence of acute asphyxia. 
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USES OF LIPIODOL FOR BRONCHOGRA PHY 


In spite of these disadvantages and dan- 
gers, the procedure is still to be regarded as 
an invaluable aid for the diagnosis of vari- 
ous chest conditions. By attempting, as we 
have done above, clearly to visualize the 
causes and mechanisms of possible acci- 
dents we can with assurance of great success 
adopt means to avoid most of them. In 
fact, during the year 1932 and thus far in 
1933, we have had no serious accidents or 
complications and no fatalities from this 
cause. Without discussing details of lipiodol ° 
bronchography which are familiar parts of 
the literature on the subject, we shall pre- 
sent briefly the general principles govern- 
ing selection of cases and technique which 
we have tested and found sound. 

Primarily it 1s important that the case 
have a thorough preliminary clinical study. 
This includes, in addition to the history and 
physical examination, roentgen examina- 
tion of the chest, repeated sputum exami- 
nations with concentration methods, and 
in some cases bronchoscopy. As a rule, it 1s 
much better for the patient to enter the 
hospital for such study. For this reason and 
because of occasional untoward reactions 
the procedure cannot be used as freely in 
the outpatient clinic or the private office. 

The clinician, who has studied the case 
and knows specifically what further infor- 
mation is needed, should perform the lipi- 
odol instillation or at least closely direct it. 
There is, of course, no reason why a laryng- 
ologist or any other qualified physician 
should not do this if he works with full un- 
derstanding of the individual problem, but 
the procedure certainly does not belong ex- 
clusively in the “nose and throat” specialty. 
Our practice is to train all our resident 
physicians to perform their own lipiodol in- 
stillations. 

Bronchography should be done when it 
is important to verify the clinical diagnosis, 
to supplement it with additional informa- 
tion, or to make a diagnosis which may be 
surmised but impossible to establish other- 
wise. From 3,500 to 3,800 patients pass 
through our ward service in Bellevue Hos- 
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PITUITARY ADENOMAS" 


By ROBERT C. MOEHLIG, M.D. 


DETROIT, MICHIGAN 


T fact that roentgenologists are fre- 
quently called upon to treat endocrine 
disorders is Justification for presenting cer- 
tain phases of endocrine problems. Particu- 
larly in pituitary and ovarian disturbances, 
tke aid of the roentgenologist is frequently 
scught for treatment. It is in this type, 
waich frequently leads to amenorrhea in 
the female and impotency in the male, that 
the roentgenologist must be on his guard. 
Not infrequently the patient feels that the 
roentgen treatment caused the amenorrhea 
or impotency, not knowing of course that 
the condition for which she was treated was 
the real cause. The patient should be told 
before treatment is instituted that the 
endocrine disturbance for which she 1s 
being treated may lead to amenorrhea and 
sterility. 

Quite recently I saw a case of a girl who 
nad been working in the office of a roent- 
genologist for twelve years and had de- 
veloped amenorrhea. Because of her associ- 
ation, she knew that the roentgen ray was 
used to produce this in certain conditions 
and was inclined to place the blame for 
her amenorrhea on the roentgen ray. 

While the diagnosis rests upon the re- 
ferring physician and is not the immedi- 
ate concern of the roentgenologist, still no 
harm will be done in showing a few of the 
pituitary conditions which lead to changes 
in the sex glands. 

The pituitary cells are classified according 
to their staining qualities as follows: 


ʻA) The chromophobe or chief cells 
which take stains rather poorly. 

(B) The eosinophil cells which have an 
affinity for the acid eosin. 

(C) The basophil cells which have an 
affinity for the basic stain. 


The chromophobe cells are believed by 
many to be the mother cell of all pituitary 


cells; they constitute about 52 per cent of 
all the cells. The eosinophils average around 


37 per cent, whereas the basophils make up 


the balance of 11 per cent. These figures are 
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Fic. 1. Case 1. Chromophobe adenoma in a male 
showing inversion of sex characteristics. 


naturally approximate and many varia- 
tions of this number are found. 

When adenoma formation takes place in 
these cells, they give rise to a fairly charac- 
teristic syndrome. Each cell type produces 
a syndrome that can usually be recognized 
clinically. 

The first type, the chromophobe ade- 
noma (Fig. 1), makes its presence known 
by local pressure signs and a regression of 
physiological activity or, in other words, 


* Of the three adenomas used to illustrate this article two (Cases 1 and 111) have been published elsewhere (Endocrinology, 1929, 13, 


se Fs J. Am. M. Ass., 1932, 99, 1498-1 §00). 


Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Michigan, Sept. 27-30, 1932. 
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pital each year. About 80 to 85 per cent of 
these are tuberculous, the remainder being 
grouped under a large variety of diagnoses. 
Lipiodol bronchography is performed in 
less than 1 per cent of the tuberculous 
cases and in 10 to 15 per cent of the non- 
tuberculous ones. 

Bronchiectasis. In this condition the di- 
agnostic use of iodized oil is of greatest im- 
portance. When the clinical picture is defi- 
nite, bronchography is of service in ac- 
curately fixing the site and extent of the in- 
‘volvement. In treatment this information 
is advantageous, and, if the treatment is 
to be surgical, quite indispensable. If, for 
Instance, the surgeon contemplates lobec- 
tomy, accurate localization of all the main 
ramifications of the disease is fundamental 
to a decision. 

For the diagnosis of “dry,” sometimes 
hemoptoic forms of bronchiectasis, lipiodol 
bronchography possesses a unique ad- 
vantage, as first shown by Bezancon and 
his coworkers.’ These patients have only a 
small amount of mucoid, slightly foul or 
odorless sputum, sometimes intermittently, 
or none at all. Some come to the hospital 
because of hemoptysis, which may recur at 
intervals of months or years. First of all, 
tuberculosis must be ruled out. The roent- 
genogram usually is clear or only suggests 
some fibrosis. Then, bronchography may 
demonstrate a well-marked, usually cvlin- 
drical bronchiectasis which gives rise to no 
definite physical signs or perhaps just a few 
localized rales most often at the base of a 
lung. Before the use of bronchography, 
these patients were often thought to have 
“occult tuberculosis’ and many spent 
months “curing” in sanatoria. Some, un- 
fortunately, still do. 

Lung Abscess. As illustrated with case re- 
ports there is an element of danger in in- 
troducing lipiodol into the bronchi in the 
acute stage of lung abscess. Because of oc- 
cluding edema or granulation the oil may 
fail to enter and delineate the abscess. It is 
rarely, if ever, necessary to resort to bron- 
chography for the diagnosis of this con- 
dition, and, once diagnosed, the abscess can 
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usually be localized accurately by other 
clinical and roentgen methods. In the heal- 
ing stage, however, when the acute inflam- 
mation has subsided and the abscess has 
“dried up,” leaving only some fibrosis, lipi- 
odol may be introduced with safety and ad- 
vantage. In this way we have found resid- 
ual cavities or bronchiectasis in some cases 
in which symptomatic healing was com- 
plete following medical or surgical treat- 
ment and in which other physical and roent- 
genological methods of examination gave 
little or no clue to the presence of these rem- 
nants. Such mformation is of importance in 
helping to determine what advice should be 
given the patient about his future course. 

Bronchial Tumors. Neoplasms springing 
from small bronchi or situated in upper lobe 
bronchi are often not visualized by the 
bronchoscopist. Occasionally, in such cases 
a liprodol filling defect has given us our first 
proof of a bronchial obstruction. The ac- 
cidental discovery of such a defect in 2 of 
our cases previously considered to be bron- 
chiectasis resulted in the finding of car- 
cinoma. Coating the trachea and bronchi 
with the oil has proved helpful at times in 
determining the location and degree of dis- 
tortion and compression from the pressure 
of extrinsic tumors such as retrosternal thy- 
roid and aneurysm. 

Tuberculosis. In a very few cases of tu- 
berculosis bronchography may be indi- 
cated. Thus, in clinically healed disease 
with persisting sputum and possibly slight 
blood-spitting, the procedure may demon- 
strate complicating bronchiectasis. This is 
more common in extensively fibroid tuber- 
culosis, and the dilated bronchi are some- 
times visualized with the oil even after tho- 
racoplasty. Some employ the method to 
prove the presence of and outline cavities 
otherwise hidden by surrounding fibrosis 
and thickened pleura. But the occasions for 
this need are few indeed. If ordinary physi- 
cal and roentgen examination do not suf- 
fice for the purpose, stereograms, oblique 
and lateral roentgenograms, sometimes 
taken with a screen grid, roentgenoscopy, 
and possibly a diagnostic pneumothorax or 








Fic. 2. Case 1. Roentgenogram showing very large 
sella turcica with erosion (chromophobe adenoma). 


hypofunction. The tumors often reach a 
very large size before making their presence 
known. The roentgenogram usually shows 
a very large sella (Fig. 2). The chromo- 
phobe adenoma with hypofunction, or so- 
called dysfunction of the pituitary, may be 
. compared to the colloid goiter with myxe- 
dema. In other words, the chromophobe 
seems to be the resting stage of the pitui- 
tary cell. 

In the male, there is impotency with 
atrophy of the testicles and loss of second- 
ary sex characteristics. Not infrequently 
they take on female characteristics so that 
they no longer shave due to lack of beard 
growth, the pubic hair assumes the tri- 
angular shape of the female and the skin 
is soft like that of the female. Gynecomas- 
tia may also be present (Fig. 1). 

In the female, there is amenorrhea from 
lack of pituitary stimulation to the ovary 
and consequent failure of follicle ripening. 

Some of the other findings in the chromo- 
phobe variety are: increased sugar toler- 
ance; low blood pressure; secondary ane- 
mia; obesity and polyuria. These are in 
addition to the local pressure manifesta- 
tions. 

The second type, the eosinophil adenoma, 
gives rise to the well-known syndrome of 
acromegaly (Fig. 4). Here we have en- 
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largement of the skeletal system and vis- 
cera. Kyphosis due to osteoporosis of the 
spine is usually present. A decreased sugar 
tolerance with glycosuria and hypergly- 
cemia 1s found ina high percentage of cases. 
Masculinization of the female with hyper- 
trichosis of face, arms and legs; male dis- 
tribution of hair; deep bass voice and amen- 
orrhea are usually present. Hypertension 
and atherosclerosis are a part of the pic- 
ture. Polycythemia may also be present; 
connective tissue and fatty tumors are not 
infrequent. 

Of interest is the fact that eosinophilism 
or acromegaly almost always occurs in the 
brunette and the individuals developing 
this disease take on the physical character- 
istics of the negro. The roentgenogram 
usually shows an enlargement of the sella 
turcia. 

The third type of pituitary adenoma 1s 
the basophil adenoma, which results in the 
condition termed basophilism and which 
was recently described by Cushing! (Fig. 


5). 


! Cushing, Harvey. The basophil adenomas of the pituitary 
body and their clinical manifestations (pituitary basophilism). 
Bull. Johns Hopkins Hosp., 1932, 50, 137-195. Further notes on 
pituitary basophilism. 7. Am. M. Ass., 1932, 99, 281-284. 





Fig. 3. Case 1. Under surface of the brain showing 
chromophobe adenoma. 


Ver, XXX, No. 6 


bronchoscopy usually yield all the informa- 
tion that is required for diagnosis and for 
the various forms of therapy, especially col- 
lapse treatment-—and without the hazard 
that attends the instillation of oil. Almost 
all workers are agreed that the oil should 
not be used in febrile or hemoptoic stages of 
tuberculosis. We go further and, for reasons 
stated, warn against its use in any of the 
exudative or caseating forms of the dis- 
ease, particularly if there is much sputum. 
It is relatively safer to use it in the fibroid 
or fibrocavernous forms if the sputum is 
scanty or does not contain tubercle bacilli. 
Miscellaneous Uses. Occasionally we have 
found lipiodol roentgenograms of value in 
distinguishing extrapulmonary from pul- 
monary collections of fluid or gas. In several 
cases it has helped to identify the site and 
presence of bronchopleural fistulas. It is 
ozten useful in tracing the course of other 
sinus and fistulous tracts. For instance, we 
had a case of upper thoracic spinal caries 
with an abscess presenting an opening in the 
anterior cervical triangle. After injecting 
lipiodol into this fistula to determine the 
extent of the abscess cavity, the roentgeno- 
g-am showed deposits of the substance in 
both lungs, proving an unsuspected com- 
munication with the trachea or bronchi, 
Special Contraindications. On the evi- 
dence presented we consider it bad practice 
to instill lipiodol into the bronchi of patients 
who have obviously weak myocardiums 
because of the dyspnea and pulmonary 
edema which may result. In patients with 
extensive emphysema and pulmonary fi- 
brosis it should be used with great caution, 
and not at allif there has been evidence of 
secondary cardiac failure. Asthmatics, par- 
t:cularly the chronic ones, should be man- 
aged carefully; as a rule we try to get along 
without bronchography in these cases. In 
any case, the presence of an acute or sub- 
‘acute inflammation of the lungs or bronchi, 
with or without fever, is a contraindication 
and the procedure should be postponed 
until the inflammation has subsided. In 
cases of hyperthyroidism iodized oil prob- 
ably should not be used since the iodine, 


Liptodol in Bronchography 


741 


liberated from the swallowed oil, may do 
harm; brominized oil has been advised by 
some as a substitute. At all times the selec- 
tion of cases should be guided by discretion 
and judgment with regard to the patient’s 
general condition and individual peculiari- 
ties. 


TECHNIQUE 


We describe here only the methods which 
we have used. They are simple and satis- 
factory. There are numerous modifications f 
recorded in the literature. s. 

Preparation of the Patient. An hou sp e- 
fore introducing the lipiodol it is advan- 
tageous in most cases to give by mouth 
codeine sulphate, gr. } 





3 to 1, and sodium 
amytal, gr. 3. Occasionally, atropine sul- 
phate, gr. 1/100, may also be given if the 
bronchial secretion is profuse. With this 
preliminary medication the patient is 
quieter and less likely to cough, and the 
flow of oral and bronchial secretions is in- 
hibited. To guard against the aspiration of 
infectious material from the mouth, the 
patient should brush his teeth with sodium 
perborate or some other suitable prepara- 
tion. If the amount of sputum is consider- 
able, and especially if it arises from a lesion 
in the lower part of the lungs, the patient 
should drain his bronchi by hanging over 
the edge of a bed or table, head and shoul- 
ders down, for ten to twenty minutes. This 
clears the passages for better lipiodol fill- 
ing and helps prevent coughing and over- 
flow of infectious secretions into healthy 
sections of the lungs during such filling. The 
actual injection is best done in the roent- 
gen room so that it can be controlled roent- 
genoscopically and roentgenograms can be 
taken immediately. Transporting the pa- 
tient to the roentgen department after the 
injection and allowing more than a few 
minutes to intervene before the roentgeno- 
grams are taken is almost sure to impair the 
quality of the bronchograms because of the 
scattering and too deep penetration of the 
oil, 

Topical Anesthesia. With the preliminary 
medication suggested it is sometimes un- 
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This type is characterized by “a rapidly 
aequired, peculiarly disposed and usually 
painful adiposity, confined to the face, neck 
and trunk, the extremities being spared; 
a tendency to become round shouldered, 
even to the point of measurable loss of 
height, associated with lumbo-spinal pains; 
sexual dystrophy shown by early amenor- 
rhea in the females and ultimate impotence 
in the males; an alteration of the normal 
hirsuties shown by a tendency to hyper- 
trichosis of face and trunk in all females 
and possibly the reverse in adult males; a 
dusky plethoric appearance of the skin 
with purplish lineae atrophicae; vascular 
hypertension; a tendency to erythremia; 
veriable backaches, abdominal pains, fatig- 
ucbility and ultimate extreme weakness.’ 
Basophilism is usually seen in the brunette 





Fic. 4. Case 11. Eosinophil adenoma producing acro- 
megaly. 
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Fic. §. Case 1. Case of basophil adenoma (Cushing's 
syndrome) which came to autopsy. 


just as eosinophilism. The roentgenogram 
as a rule does not show any distortion of 
the sella turcica because the adenomas are 
so small. 

We see, therefore, that all three types, 
the chromophobe, the eosinophil and the 
basophil adenomas, lead to amenorrhea. 


In the chromophobe variety with result- ` 


ing hypofunction, there is a lack of stim- 
ulus to the ovarian follicle with resulting 
amenorrhea. 


SUMMARY 


Three cases are shown representing the 
three types of pituitary adenomas, viz., 
chromophobe, eosinophil and basophil. 

The chromophobe variety leads to hypo- 
function of the pituitary and may be com- 
pared to the colloid goiter with myxedema. 

The eosinophil adenoma produces acro- 
megaly and represents hyperpituitarism. 

The basophil adenoma produces the syn- 
drome known as basophilism or Cushing’s 
syndrome. It also represents a type of hy- 
perpituitarism. 

All three types produce amenorrhea. The 
three types may be diagnosed from their 
respective clinical pictures. 


- 


necessary to anesthetize tht throat, but we 
find it more satisfactory as a rule to do so. 
The pharynx and anterior faucial pillars 
are sprayed lightly with a 4 per cent aque- 





Fic. 13. Position of the patient for lipiodol filling of 
, the pat | e 
the right middle lobe. 


ous solution of cocaine hydrochloride, and, 
if the upper third of a lung is to be injected, 
the larynx also is so anesthetized. 
Temperature of the Lipiodol. Heating the 
lipiodol above body temperature lowers its 
viscosity and makes the injection easier for 
the operator, but there are objections to 
this. A very freely flowing oil enters the pul- 
monary alveoli more readily, thus tending 
to obscure the roentgenographic distinct- 
ness of the bronchi. Furthermore, oil in the 
alveoli is not easily expelled and may re- 
main trapped there indefinitely, a disad- 
vantage discussed above. It is better, there- 
fore, not to heat lipiodol, as is often done, 
but to use it ata temperature of 65 to 75° F. 
Section to be Injected; Amount of Oil. As 
a rule, it is advisable to inject only one lobe 
or section of one lung at a sitting, since this 
helps to avoid accidents. Further, if bronchi 
of both sides are injected simultaneously, 
it may be difficult or impossible to obtain 
readable lateral and oblique roentgeno- 
grams. For a lower lobe 10 to 20 c.c. of lipi- 
odol suffices, and for the upper third of a 
lung, 10 to 15 c.c. If stenosis of the trachea 
or bronchus is suspected only about § c.c. 


~ 


are directed to the point in question by 
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carefully posturizing the patient. It is al- 
ways good practice to use the smallest 
quantity of oil adequate for the desired re- 
sult. Sometimes a mere coating of the air 
tubes 1s enough. 

Injection by Oral or Supraglottic Route. 
Lower Parts of the Lung. The patient sits on 
a chair, leaning one way or another accord- 
ing to the lobe to be injected. For the right 
lower lobe he leans backward and to the 
right; for the right middle, forward and to 
the right (Fig. 13), and so on. Holding the 
patient’s tongue the operator slowly injects 
the oil with a syringe attached to a curved 
laryngeal cannula, the tip of which is held 
above or just behind the epiglottis. Mean- 
while the patient is instructed to breathe 
naturally. 

Upper Parts of the Lung. The patient lies 
on a table on his affected side. The shoulder 
is lowered so that the apex of the lung 1s 
dependent, and, with the lowermost fore- 
arm flexed, the patient props his head in his 
hand. With his free hand he grasps his 
tongue in a piece of gauze and holds it out. 
With the patient’s neck bent toward the 
unaffected side, the operator, with the aid 
of a laryngeal mirror, places the tip of the 





Fic. 14. Position of the patient for lipiodol filling of 
the right upper lobe. 


cannula in the larynx and injects the oil 
quite slowly (Fig. 14). The patient con- 
tinues to lie with his shoulders dependent, 
so that the oil does not flow into the lower 
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“MILIARY” PULMONARY HEMORRHAGES ON 
NECROPSY ROENTGENOGRAMS OF CHILDREN? 


By WILLIAM E. ANSPACH, M.D. 


CHICAGO, ILLINOIS 


HERE post-mortem roentgenograms 

are used as an adjunct to necropsy or 

as a substitute for diagnostic purposes, when 
autopsy permission cannot be obtained, 
certain unusual appearances have been 
noted that have apparently not been recog- 
e nized and seem worthy of reporting. | refer 
to the extensive capillary hemorrhages in 
the lungs which cast shadows on the roent- 


four days before death. Several stools had con- 
tained blood and pus. On admission to the 
hospital the day preceding death, she was 
delirious, dehydrated, pale, and acutely ill, 
and had convulsions. Respirations were rapid. 
The temperature was 103.4° F. The white 
count was 1S,200 with 58 per cent polymor- 
phonuclears and 42 per cent lymphocytes. The 
red count was 3,900,000; hemoglobin 6o percent. 
The chest examination was reported negative. 





(a) 


(b) 


ic. 1. Case 1. (a) Even distribution of fine shadows (isolated hemorrhages) throughout lung fields simulating 
roentgen appearance of early miliary tuberculosis. (4) Positive reproduction. Note fine mottled appearance 


caused by the hemorrhages. 


genogram so similar to that of other better 
known conditions that a mistaken inter- 
pretation would most likely occur. The 
films were made soon after death and just 
preceding necropsy. 

Case 1. White female, aged two and a half. 

The history of this child was that of perfect 
health until she developed a diarrhea and fever 


The temperature rose steadily, reaching a 
terminal level of 107.5° F. The clinical diag- 
nosis was acute bacillary dysentery. 

The roentgenogram (Fig. 1) of the chest 
taken shortly after death showed fine soft den- 
sities scattered throughout both lung fields, 
which were interpreted as having the typical 
roentgen appearance of miliary tuberculosis. 

Necropsy. The post-morten examination, 


* This work has been made possible through post-mortem chest roentgen examinations established as a routine procedure by Dr. 
Joseph Brennemann at The Children’s Memorial Hospital, Chicago. 
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bronchi; he rolls to the desired position and 
the roentgenograms are made. Afterwards 
it may be useful to have a roentgenogram 
with the patient in the erect position also. 

Roentgenoscopy and Roentgenography. It 
is usually advisable to roentgenoscope 1m- 
mediately to ascertain roughly the extent 
of the filling. Roentgenograms are then 
made, employing a very long exposure or 
deep penetration in order to yield maximum 
visualization of the contrast material. Since 
a long time exposure may lead to blurring 
from motion, the roentgen tube may be 
moved close(24 inches target-film distance), 
thus shortening the time and increasing the 
penetration. Lateral views are also made 
tc localize the injected parts more ac- 
curately; sometimes oblique views too. 
Stereograms may be made but we find pos- 
teroanterior, lateral and oblique views more 
serviceable. The use of a Potter-Bucky 
diaphragm, of course, makes for distinction 
and sharp contrast. 

Emptying the Bronchi of Liptodol. During 





Fic. 15. Case S.D., admitted for chronic cough and 
expectoration; previous history of pneumonia; 
moderately coarse rales in right upper lobe; no 
evidence of tuberculosis. 


the foregoing maneuvers it is important for 
the patient to restrain coughing or other 
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violent respiratery effort. After the roent- 
genograms are made the patient hangs over 
a table to drain his bronchi, without cough- 
ing. Most of the oil will flow out in ten or 


ed 









? 


Fic. 16. Case S.D. Lipiodol bronchogram showing 
bronchiectasis in the right upper lobe. Broncho- 
gram of lower lobes of both lungs showed no ab- 
normalities (see Fig. 14). 


fifteen minutes. For reasons discussed the 
importance of this postural drainage can- 
not be stressed too much. 

Transtracheal Route. In young children 
and occasionally in older persons the oral 
route of oil instillation is impractical or in- 
tolerable, and the lipiodol may be injected 
by means of an 18-gauge needle inserted 1n 
the midline of the neck between two of the 
upper tracheal cartilages according to a 
method suggested by Heuser.'* The pa- 
tient is prepared as described above and 1s 
placed on his back on a table, a rolled pil- 
low beneath his neck and his head extended 
over this. Care should be taken to prevent 
the escape of lipiodol into the cervical tis- 
sues. This is facilitated by entering the 
trachea with a needle and syringe contain- 
ing novocaine anesthetizing solution; then, 
with the needle in place, changing the 
syringe for one containing the oil. This 
method is not favored except as a necessary 
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which was limited to the trunk, showed no 
hemorrhages in the intestinal tract. The 
changes were those of a hyperemia and edema 
o7 the mucosa. Peyer’s patches were prominent 





Numerous 


Photomicrograph X 25. 
small hemorrhages surrounded by normal lung 
tissue, accounting for fine densities on necropsy 
films. 


Fic. 2. Case 1. 


and congested. The mesenteric lymph nodes 
were numerous and large. 

In the thoracic cavity there were no ad- 
Lesions of either the pleural or pericardial 
sacs and there was no free fluid. Both lungs 
seemed a little distended. Externally their 
color was pink, the pleurae showing no hem- 
crrhages. On section there were minute pe- 
techial hemorrhages sprinkled everywhere 
throughout the parenchyma. The interven- 
ing tissue was air-containing and crepitant. 
The bronchi and trachea had a congested 
lining and contained dark red blood-stained 
mucus. The tracheobronchial lymph nodes 
were not enlarged. 

Although a special search was made, no 
hemorrhages could be found in other viscera. 

Histology. Sections of the colon showed in- 
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filtration of the*mucosa with round cells and 
necrosis of its superficial portion. 

Sections of the ileum showed the mucosa to 
be necrobiotic or largely absent, with only a 
trace of the crypts remaining and these were 
dilated and irregular. The underlying Peyer's 
patches showed marked proliferation of the 
germinal centers, and edema and hyperemia of 
the follicles. 

Sections of the lungs (Fig. 2) showed small 
hemorrhages scattered throughout the paren- 
chyma, with normal lung tissue between the 
hemorrhagic areas. No evidence of consolida, 
tion could be found and there was no evidence 
of the inflammatory reaction about the indi- 
vidual hemorrhagic areas. 

Bacteriology. Stool culture:—B. dysenteriae, 
Flexner. Pus from bronchus:—Staphylococcus 
aureus and large gram-positive bacilli. Lung 
parenchyma:—Staphylococcus aureus and B. 
coli. 

Pathologic Diagnosis. Acute bacillary dys- 
entery (Flexner); hyperemia and edema of 
the mucous lining of the ileum and colon; 
enlargement of mesenteric lymph nodes; fatty 
changes in the liver; hemorrhagic foci in the 
pulmonary parenchyma; hemorrhagic tracheo- 
bronchitis. 

Case u. White female, aged twenty-five 
days. 





Case 11. Necropsy roentgenogram. Large ir- 
regular shadows produced by hemorrhages coalesc- 
ing to produce whorl-like patterns. Note similarity 
to certain cases of bronchopneumonia (Fig. 5). 


Fic: 3. 


This infant was admitted to the hospital 
six days before death with the history of a 
bloody diarrhea of ten days’ duration. Vomit- 





hic. 17. Case S.D. Bronchogram with the patient in 
the oblique position to show the ramifications of 
the bronchiectasis. 


substitute and we have used it only in 
young children. In the cases of two chil- 
dren we have used general nitrous oxide- 
oxygen anesthesia. The strain was less for 
the patients and the operation easier. Very 
satisfactory bronchograms were obtained 
while the patients were still anesthetized. 
There 1s much to recommend this method 
when good bronchograms are needed and 
the quiet cooperation of the patient cannot 
be expected. 

Bronchoscopic Route. This is recom- 
mended by some because one can inject 
the lipiodol into a chosen single bronchus. 
However, we have not found it satisfactory 
because the lipiodol usually flows to other 
parts as the bronchoscope is withdrawn or 
is blasted about the bronchial tree by the 
heaving and coughing that almost inevit- 
ably attends and follows bronchoscopy. 
Furthermore, when lipiodol is injected into 
a single bronchus through a long cannula 
it seems easy to produce a roentgeno- 
graphic artefact. The oil may accumulate 
in a pool, which is easily mistaken in the 
roentgenogram for a bronchial sacculation, 
and remains indefinitely encysted, perhaps 
to the detriment of the patient. We have 
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seen a number of cases in which this oc- 
curred. 

Injection of Fistulas, Sinuses and Abscess 
Spaces. This is a simple procedure and may 
be done with a needle or small catheter. It 
is well to wash out the tract before inject- 
ing the lipiodol, which is then allowed to 
How in by gravity or under very low pres- 
sure; forceful injection may produce arte- 
facts, trauma, or embolism (air or oil). Un- 
til the roentgenogram is made the lipiodol 
should be sealed, if necessary, in the tract 
by closing the external opening with ad- 
hesive plaster. Transparietal injection of 
pulmonary cavities is, in our experience, 
very seldom indicated. 


SUMMARY 


1. In order to secure the greatest diag- 
nostic information from iodized oil bron- 
chography and, at the same time, avoid the 
attendant hazards, an understanding of the 
behavior of oil in the lungs is fundamental. 
This is explained. 

2. In most cases retained lipiodol is 
gradually discharged through the bronchi. 
Direct absorption through the lung occurs 
only to a slight degree, if at all. 

3. A slight exudative reaction usually 
occurs about deposits of lipiodol in the 
healthy lung but this seems not to be harm- 
ful in the clinical sense. The transudation 
of edema fluid may be considerable and 
this may account for the rapidly develop- 
ing roentgenographic lobar opacity re- 
ported by some authors. 

4. Liptodol may be retained for days, 
months or years in the pulmonary alveoli. 
From the roentgenological point of view, 
this “contrast medium infiltrate” is a diag- 
nostic disadvantage. The persisting densi- 
ties may impair the value of serial roent- 
genograms as guides for treatment. 

5. Disadvantages and dangers peculiar 
to the cricothyroid or transtracheal method 
of injection include the escape of oil into 
and indefinite retention in the cervical and 
mediastinal tissues; the more or less serious 
infection of these tissues by escaping bron- 
chial discharges; and, less often, pain, dys- 


<a 


770 William E. Anspach 


ing had been present at the on’set. The previous 
history was that of a normal birth. Delivery 
had been at full-term; birth weight was 71% 
pounds. There had been no convulsions, 
cyanosis, or hemorrhages noted. A cow’s milk 
formula had been used since birth. A few days 
before death there was a bilateral otitis media 
which had yielded pus, but both ears had 
healed before death occurred. At no time had 
there been symptoms of pulmonary involve- 
ment. The temperature had never been elevated 
more than 2 degrees. 

The roentgenogram (Fig. 3) of the chest 


e - . 
taken after death showed unusual irregular 


soft tissue densities scattered throughout the 
lung fields, confluent in places. The heart 
shadow did not appear enlarged or abnormal 
in shape. The shadow of the upper mediastinal 
structures was not considered abnormal. 





Photomicrograph X65. Individual 


Fic. 4. Case 11 
hemorrhages filling several alveoli and accounting 
for striking shadows on necropsy film. 


Necropsy. The gastrointestinal tract showed 
many tiny fresh-looking ulcers, varying from 
o.§ to 2 mm. in diameter, in the region of the 
Peyer’s patches. The intervening mucosa was 
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normal. The mesenteric and ileocecal lymph 
nodes were enlarged. 

On opening the thoracic cavity no exudate 
or adhesions were found. The lungs were 





lig. 5. Necropsy film. Case of focal hemorrhagic 
pneumonia secondary to extensive furunculosis 
(Staphylococcus aureus), Note marked similarity of 
roentgen densities to Case u (Fig. 3). 


mottled with dark red spots against a normal 
pink background. On section, the same pattern 
was found to extend throughout both lungs. 
The lesions seemed to consist of localized 
hemorrhages, apparently of recent origin, as 
they did not feel indurated and the lobules 
were not shrunken. Little blood oozed from 
the cut surface. There was mild congestion of 
the mucosal lining of the bronchi and trachea 
The mediastinal nodes were not enlarged. 

The only other abnormal changes found were 
those of a mild hyperemia of all the viscera. 
The lines of ossification of the ribs were 
straight and regular, revealing no evidence of 
rickets or scurvy. The brain was not examined. 

Histology. Sections of the lung (Fig. 4) 
showed innumerable alveoli containing blood 
as well as hemorrhages into the lung tissue, 
with blood still liquid in places. There was no 
evidence of round cell infiltration. The bronchi 
seemed normal. 

Section of the ileum showed the mucosa 
and outer part of the submucosa absent in 
many places. The deeper part of the submucosa 
was necrobiotic and infiltrated with wandering 
cells. The muscularis was not affected. 

r Bacteriology. Cultures of pus from the lung 
and from the throat showed a heavy growth on 
blood agar plate, from which only bacilli of 
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phonia, edema of glottis, dysphagia, sub- 
cutaneous emphysema and air embolism. 

6. lodism is due mostly to the swallow- 
ing of the oil and absorption of iodine 
through the intestine. Usually it can be 
avoided by carefully injecting the oil in 
small amounts, adopting measures to pre- 
vent retention in the lungs, postural drain- 
age of the bronchi after bronchography, 
and finally the administration of a brisk 
saline purge. 


7. In cases of infectious pulmonary dis- 
ease, mainly tuberculosis and acute or 
chronic suppurative conditions, dissemi- 
nation or aggravation can be caused by 
iipiodol injection. The reasons for this are 
given. Serious results and several fatalities 
are placed on record. 
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8. Cases are also cited to prove the po- 
tential--even fatal~—risk of intratracheal 
injection of iodized oil in cases with im. 
paired cardiac or respiratory function from 
different causes. 

9. Rational and effective ways to avoid 
the disadvantages and hazards are de- 
scribed. By adopting these measures the 
many advantages of lipiodol bronchography 
can be achieved usually without harm to 
the patient. 

10. Principles governing the selection of, 
cases are stated. The technique of safe, ade- 
quate and simple methods of performing 
the procedure are described. 


We wish to express our appreciation to Dr. James 
Alexander Miller, in whose Service at Bellevue Hos- 
pital this experience was gained. 
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the colon-aerogenes group, some producing 
hemolysis, could be isolated. 

In cultures of intestinal contents, only 
bacilli of the colon-aerogenes group were found. 
Two restreakings yielded no different results. 

In cultures of the heart’s blood, bacilli of 
the colon-aerogenes group (non-hemolytic) 
were found. 

Pathologic Diagnosis. Malnutrition; dehydra- 
tion; multiple hemorrhages in the lung; focal 
ulcerations in Peyer’s patches of the ileum; con- 
gestion of all viscera; septicemia, B. coli. 


INTERPRETATION 


Few pulmonary lesions show a more gen- 
eral distribution of uniform fine densities 
on the roentgenogram than does miliary tu- 
berculosis in children. However, that simi- 
laz shadows varying from mere specks to 
2 mm. in diameter may be produced by 





Fic. 6. Photomicrograph X20. Case illustrated in 
Figure 5. Areas of consolidation accounting for 
roentgen shadows. Note the proportion of “solid” 
a-eas to air-containing spaces, similar to that pro- 
daced by hemorrhages in Case 11 (Fig. 4), account- 
irg for the roentgen appearance. 
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fine hemorrhages in the lungs is illustrated 
by the 2 cases here reported. They re- 
semble miliary tuberculosis in that they 
both can produce snowflake-like densities 





Fic. 7. Widespread interstitial pneumonia secondary 
to infection of navel (Streptococcus hemolyticus) in 
child a week old. Smooth, fine-grained clouding of 
both lung fields, only slightly unlike the more or 
less discrete shadows of generalized small hemor- 
rhages (Fig. 3). Note lung fields are incompletely 
involved and separate shadows of hemorrhages are 
not present. l 


on the post-mortem roentgenogram. How- 
ever, hemorrhages of this type have not 
been observed on roentgenograms made 
during life. A study suggests that they oc- 
cur while death is taking place and conse- 
quently, for practical purposes, the fine 
shadows they produce need not be con- 
fused with other conditions causing a simi- 
lar appearance on the films made during 
life. 

When the individual hemorrhages are I 
to 2 mm. in diameter, presenting whorls or 
crescentric shadows of “miliary” distribu- 
tion on the film, certain forms of broncho- 
pneumonia and other rarer conditions are 
apt to be considered. For example, pneu- 
monia produced by the Staphylococcus 
aureus resembles the larger type of scat- 
tered hemorrhages (Case 11) when the small 
areas of consolidation (Figs. 5 and 6) tend- 
ing to produce abscesses are extensively 
scattered throughout both lungs. Many 
cases of this kind in epidemic form were 
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observed following influenza in 1918. 
Widespread distribution of similarly fine, 
consolidated, or necrotic areas in the lungs 
are found sporadically as the result of 





Fic. 8. Photomicrograph X65. Same patient as in 
Figure 7. Note smooth transition from partially 
air-containing areas to areas of greater consolida- 
tion, which explains the almost general clouding 
of both lung fields on necropsy film. 


blood-borne infections. In children, death 
usually follows closely upon the develop- 
ment of the abscesses, and the widespread 
scattered densities throughout the lung 
fields are therefore seldom encountered on 
the film during life. The only cases of this 
kind which I have seen with this distribu- 
tion were observed on the necropsy film. 
In one case the film taken twenty-four 
hours before death did not show general- 
ized shadows, but they were present on the 
film after death. 

In cases of influenza, bilateral and multi- 
lobar pneumonia has been seen which 
presented widespread fine discrete shadows 
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on the roentgenogram, but, as a rule, the 
areas were not uniform in density, in dis- 
tribution, in size, or in form. 

Interstitial forms of pneumonia seldom 
have the roentgen appearance of fine uni- 
form densities scattered throughout both 
lung fields. When this is approximated 
(Figs. 7 and 8), a dust-like cloudiness may 
be produced on the roentgenogram. 

In pulmonary edema, where there is 
saturation with serous fluid exuding from 
the capillaries, there may occur a general 
blotting out of air in the lung. Here the 
perfect water-like translucent smoothness 
of the shadow is more or less conclusive 
evidence of the true condition. Usually, 
when this involvement is not so extensive, 
the smooth shadow reaches out only a 
short distance from the hila and in this 
way simulates hypostasis or congestion, 
frequent findings on the necropsy film, but 
bears little resemblance to the widespread 
figured patterns of fine pulmonary hemor- 
rhages. 

In certain congenital disturbances in 
lipoid metabolism (Niemann-Pick’s dis- 
ease, xanthomatosis, and Gaucher’s dis- 
ease), the alveolar spaces may contain large 
numbers of foam cells evenly scattered 
throughout the lungs producing a roentgen 
pattern simulating generalized fine foci of 
a blood-borne infection or hemorrhages. 
This condition in young children is fre- 
quently associated with an enlarged liver 
and spleen or bone defects, which should 
suggest the likelihood of local manifesta- 
tions of a general disorder of this kind 
rather than “miliary” pulmonary hemor- 
rhages. 

In cases of eosinophilic leucemia, the 
leucemic infiltrations may appear as uni- 
formly faint shadows of varying size scat- 
tered throughout the lungs, resembling 
closely the shadows of numerous fine 
hemorrhages as seen at necropsy. 


CONCLUSION 


Evenly spaced fine hemorrhages in the 
lungs of young children can produce a 
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T CAN be readily understood that cor- 


rect interpretation of roentgenograms of 


diseased joints 1s by no means easy when 
it is considered how seldom they are 
checked by pathologic data. Simple ex- 
ploration of a joint may lead to a fairly 
accurate conception of its contents, but 
many details of such explorations neces- 
sarily are not recorded. This lack of ac- 
curate corroboration of roentgenologic data 
hes, in many instances, led to incorrect in- 
tespretation. Opportunity has been given 
us to study a series of specimens of resected 
kree joints and to compare the pathologic 
changes thus found with the clinical rec- 
ords and roentgenograms. 
our observations are presented. 


MATERIAL STUDIED 


A series of 113 resected knees and seven 
amputated legs was studied. Ninety-five 
(84.1 per cent) of the resected knees were 
diagnosed as tuberculous by pathologic ex- 
amination, 17 (15 per cent) were found to 
be inflammatory and one (0.9 per cent) 
presented the typical picture of a Charcot 
joint. All the amputated legs were tuber- 
cu.ous; an incidence of tuberculosis in the 
series of 85 per cent. 

-n the entire series there were 77 cases 
in which roentgenograms of the knee were 
available. Of these, 65 cases were tuber- 
culous, 11 were nontuberculous arthritis, 
and one case was a Charcot joint. In each 
case a complete gross specimen of the knee 
joint had been preserved from which micro- 
scopic sections were cut in order to corrobo- 
rate the original pathologic diagnosis. 


The results of 


The Mayo Foundation 


PATHOLOGIC CHANGES . 

By the time a patient suffering from a 
tuberculous knee joint has sufficient trouble 
to consult a physician, or, more often, by 
the time trouble has become sufficiently es- 
tablished so that the physician can recog- 
nize or even suspect tuberculosis, the path- 
ologic changes have usually become so far 
advanced as to involve both synovial mem- 
brane and bone. The older conception of 
primary disease of the bone or primary dis- 
ease of the synovia was the basis for many 
futile arguments. It is our belief that, wit 
few exceptions, we do not recognize the 
disease clinically until it has invaded both 
structures. 

In any case the disease is a hematogen- 
ous infection secondary to tuberculosis 
elsewhere in the body, although the focus 
is not often apparent. Beginning with the 
miliary tubercle, usually in the epiphysis, 
the infection in the bone may become 
walled off and temporarily inactive; it may 
spread toward the joint, attacking and per- 
forating the cartilage, or it may advance 
to the synovial membrane at its point of 
reflexion from the bone. The structure of 
the bone may be gradually replaced by 
tuberculous granulation tissue, whereas 
areas of bone may become necrotic, with 
formation of sequestrum due to interfer- 
ence with the blood supply, or areas of 
caseation may occur with the formation of 
abscesses of bone which may later perforate 
the joint. The synovial infection whether 
primary or secondary to a lesion of bone 
is characterized by the formation of a mar- 
ginal tuberculous pannus which creeps over 
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roentgenologic appearance after death 
closely resembling the shadows of a rela- 
tively early miliary tuberculosis. These 
hemorrhages apparently occur as death 
takes place and have not been found on 
roentgenograms made during life. A mis- 
taken interpretation could easily be made 
where the necropsy film is relied upon for 
diagnostic purposes. Minute hemorrhages 
in a child two and a half years of age and 
larger hemorrhages in an infant twenty- 


“Miliary” Pulmonary Hemorrhages 


ay ay a 
i í JŽ 
five days old dre reported. Fhe roentgen 
pattern of the larger hemorrhages may 
simulate those of other pulmonary con- 
ditions, as well as miliary tuberculosis. 

For the careful check of the post-mortem findings 
I am indebted to Drs. I, J. Wolman and W. G. 
Hibbs. 

The case shown in Figure § was used by permission 
of Profs. P. C. Hodges and B. Hamilton of the 
University of Chicago Clinics, as it more closely 
resembled the roentgen pattern of Case u than any 
of my own cases. 


Ge 
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the articular surface, eroding the cartilage 
as it goes. At the central pressure area this 
is usually rubbed off by the opposing ar- 
ticular surface, so that this portion of the 
cartilage tends to be preserved longer. At 
the same time there 1s marginal infiltration 
and destruction of the bone and the pro- 
duction of subchondral granulation tissue, 
which spreads toward the center of the 
joint, eroding the cartilage from below. 
This tissue may or may not have the char- 
acteristics of tuberculosis. In some cases it 
‘dips down at the pressure area to separate 
a sequestrum from the surrounding bone, 
and often it lowers the resistance of the 
central cartilage so that it is destroyed by 
pressure erosion from above. Therefore, al- 
though in some cases the greatest cartilag- 
inous destruction is peripheral, in others 
it is at the area of greatest pressure. In 
practically all cases there is atrophy of 
bone due to tuberculous infiltration and 
disease. Cartilage is destroyed very slowly 
and may be preserved in the joint for years, 
Although devitalized and separated from 
the bone. It is replaced slowly by fibrous 
tissue, so that ankylosis of bone does not 
occur in these cases unless secondary infec- 
tion 1s present. As a basis for comparison 
we shall refer frequently to the 11 non- 
tuberculous specimens on which we have 
complete data, including the roentgeno- 
grams, 


HISTORICAL DATA 


Konig, in 1884, presented the first clear- 
cut description of the disease, as noted in a 
large series of pathologic specimens, and 
very few additions of note have been made 
to his work. In 1906, he mentioned the 
roentgen rays as a factor in diagnosis, 
pointing out the uniform atrophy ef bone, 
the destruction of cartilage, the presence of 
abscesses in bone and sequestra, and the 
slow progress of the disease, as demon- 
strated by the roentgenogram. He noted, 
however, the inability to visualize the 
early wedge-shaped tuberculous areas in 
surrounding healthy bone, or the tuber- 
culous granulation tissue whether in the 
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bone or in the joint, and intimated that 
tuberculosis might be present for some 
time before roentgenologic changes became 
apparent. 

Since Konig’s pioneer work, opinions 
have dittered as to the diagnostic value of 
the roentgenogram. Fraser described the 
encysted, infiltrating, atrophic and hyper- 
trophic pathologic varieties of the disease in 
bone and was able to identify each on the 
roentgenogram. He pointed out the smoky, 
bulging synovia, marginal surface and deep 
erosion of cartilage of the joints and finally 
destruction of bone. Ely stated that the 
roentgenogram should only be used as con- 
firmatory evidence, and although a well- 
detined focus in bone can be distinguished, 
roentgenograms of synovial tuberculosis 
are often of little value. Woldenberg con- 
fessed his dificulty in distinguishing tuber- 
culosis from other types of arthritis by 
means of roentgenograms. One of us 
(Ghormley) in a previous article pointed 
out the marked infrequency of roentgeno- 
logic changes in early cases of tuberculosis 
of joints. Most recent writers have con- 
curred in this view, among whom are Sundt, 
Girdlestone, and Allison. Allison claims 
that syphils or gonorrhea may produce 
identical capsular and cartilaginous changes, 
that formation of new bone is not infre- 
quently seen in tuberculosis and that thin- 
ning of the cortex is seen in all bones that 
are not used. The last mentioned factor has 
been stressed by Phemister? who stated 
that interruption or loss of cortical sub- 
stance on the articular surface is the most 
definite roentgen sign in tuberculosis, oc- 
curring from four to twelve months after 
the onset of the disease. He also attached 
great significance to the preservation of 
cartilage and hence the width of the joint 
space at the areas of greatest pressure, no- 
tably the central areas, and the external] sur- 
faces rather than the internal. He noted the 
presence of marginal erosion, due to inva- 
sion of bone by tuberculosis beneath the 
cartilage at the point of synovial reflexion, 
but also observed articular lipping in some 
cases. 
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FURTHER CHOLECYSTOGRAPHIC STUDIES IN THE 
LATE MONTHS OF PREGNANCY* 


By LESTER LEVYN, M.D., 


HE relationship of pregnancy to gall- 

bladder disease was recognized in the 
Sixteenth Century by Ettmuller.’ He di- 
rected attention to the frequency of the oc- 
currence of biliary colic during pregnancy 
and after childbirth, 

Huchard,” whose article appeared in 
1882, stressed the frequent incidence of 
gallstones in gravid women. Since then 
many articles have been published making 
available an abundance of statistical data 
on the subject to support this observation. 

Surgical figures from various sources in- 
dicate that from 70 to go per cent of women 
operated on for gallstones have borne 
children. 

It occurred to us that probable altera- 
tions in gallbladder function during the 
late months of pregnancy might be demon- 
strated by cholecystographic studies. In a 
previous communication!" in 1928, we pre- 
sented the results of cholecystographic ex- 
aminations in 17 young primiparas, in 
whom there was no evidence of biliary tract 
disease. We were impressed by the ob- 
servation that, in this small group, the gall- 
bladder failed to visualize in 7 instances. 
The purpose of this presentation is to re- 
pori further cholecystographic studies in 
22 additional cases, a total of 39. In this 
last group plasma cholesterol estimations 
were also determined. We were able to re- 
peat the cholecystographic and cholesterol 
studies in 7 of these cases after delivery. 


VISUALIZED GROUP 


Our findings in humans differ from the 
work of Mann and Higgins" who concluded 
from experiments in certain species of ani- 
mals that emptying of the gallbladder is 
delayed or that it does not empty at all 
during pregnancy. 

In our group the gallbladder was visual- 


* Read at the Thirty-third Annual Meeting, American Roentgen Ray Society, Detroit, Mich., Sept. 27- 
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ized in 19 of the 39 cases. There was no 
delay in the time of appearance of the 
shadow. The Bovden! meal was adminis- 
tered to all, and in each instance the gall- 
bladder shadow was markedly diminished 
in size or complete emptying occurred in 
from one to two hours. No change in the 
size of the viscus was noted as compared 
with non-pregnant women. 

In 17 cases the gallbladder was dis- 
placed upwards and to the right, and pres- 
sure -o ts were seen in several. Crossen 
' likewise reported a similar 
nine sacl in position, in their studies of 
pregnant women. 


NON-VISUALIZED GROUP 


The zallb ladder failed to visualize in 20 
of the 39 cases studied. It was apparent 
from the position of the fetus that the 
uterus approximated the region of the liver 
and gallbladder. We do not believe that 
mechanical pressure is responsible for 
shadow failure owing to the fact that in the 
19 visualized cases the uterus occupied a 
similar position in its relationship to the 
liver and gallbladder. 

At the present time we are unable to 
offer any explanation to account for the 
failure of the gallbladder to visualize in a 
group of normal voung primiparas con- 
sidering that in an almost equal number 
shadows were obtained under similar con- 
ditions. 

We therefore doubt until further, more 
definite proof is available that pressure on 
the gallbladder and ducts, caused by the 
greatly enlarged uterus, is responsible for 
shadow failure. 

It is not reasonable to believe that the 
technical difficulty caused by projection 
of the rays through the increased volume 
of the abdominal contents during the late 
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Briefly, the usual roentgenographic char- 
acteristics of tuberculous arthritis as de- 
scribed by various writers are: (1) atrophy 
o° bone; (2) general haziness of the joint; 
(3) erosion of margin of bone; (4) thinning 
or interruption of the articular cortex; 
(£) abscesses of bone or sequestra in some 
cases, and (6) late preservation of the car- 
tilage of the joint and normal width of the 
joint space. The latter is explained by 
Phemister'® by the absence of proteolytic 
ferments in the tuberculous exudate, per- 
mitting the presence of the cartilage even 
though dead and separated from the bone, 
the process of digestion, absorption and 
narrowing of the joint space being thereby 
prolonged. 

On the other hand, the following signs 
are thought to occur in cases of the mon- 
articular form of nontuberculous infectious 
arthritis or in septic joints: (1) early and 
ccmplete destruction of cartilage with nar- 
rowing of the joint space; (2) involvement 
of more than the margins of the areas of 
pressure; (3) the absence of abscesses of 
bcne or sequestra; (4) a tendency to gen- 
eralized or spotted hypertrophy; (5) ar- 
ticular lipping, and (6) ankylosis in the late 
stages of both the tuberculous and the non- 
tuderculous varieties, together with ad- 
vanced destruction of the articular surfaces 
of bone. In any case in which there has been 
disuse of the part for any length of time 
the ordinary changes will be modified by 
the usual atrophy of disuse. 


ROENTGENOLOGIC DATA 


.n most of our tuberculous cases, well- 
marked atrophy of bone was discovered on 
roentgenologic examination. The excep- 
tions were, however, numerous. In the 65 
cases of tuberculosis, atrophy of bone was 
present ın 50 (76.9 per cent); increased 
density of bone or hypertrophic changes in 
8 (12.3 per cent), and there was no appreci- 
able change from the normal in 7 (10.8 per 
cent). In 3 cases the hypertrophic changes 
were so pronounced as to suggest a pre- 
operative roentgenologic diagnosis of Char- 
cot joint. In the series of nontuberculous 
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ic. 1. Tuberculous knee joint of two years’ dura- 
tion; destruction of external condyle and erosion 
of the margin of bone of both tuberosities may be 
noted. 


cases atrophy of bone was noted in 7 (63.6 
per cent); hypertrophic changes were noted 
in 2 (18.2 per cent), and the changes were 
negligible in 2 cases. It would seem, then, 
that atrophy could not always be used in 
these cases as a differential diagnostic 
point. 


DESTRUCTION OF CARTILAGE 


Since cartilage is practically completely 
permeable to the roentgen ray, the only 
standard by which to judge its destruction 
or preservation is the amount of narrowing 
seen in the joint space. This interpretation 
must be made with care, because other fac- 
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months of pregnancy is responsible for non- 
visualization because in many cases in 
which visualization did occur, shadows 
with excellent definition were obtained 
even in obese patients. 


GROUP STUDIED POST PARTUM 


We were able to repeat the tests in 7 
cases at various periods following delivery. 
In 3 whose gallbladders were not visualized 
before delivery shadows were obtained 
after. In 2 the shadows were normal as to 
density, and in the third the density was 
much fainter. 

In 3 cases excellent visualization oc- 
curred before delivery, whereas after birth 
of the babies the density was greatly di- 
minished in 2 instances, and no shadow re- 
sulted in the third. One failed to visualize 
both before and after delivery. 

We are reluctant to draw any conclusion 
from this small group, but one is impressed 
by the fact that alterations of gallbladder 
function occur during pregnancy and fol- 
lowing delivery. 


PLASMA CHOLESTEROL DETERMINATIONS 


This part of the investigation was con- 
ducted to determine whether or not there 
was any relationship between the plasma 
cholesterol findings and any alteration in 
gallbladder function as shown by chole- 
cystography. 

Hypercholesterolemia, in the later months 
of pregnancy, was shown by Herrmann and 
Neumann! in 1912. Their figures showed 
that the cholesterol in the plasma was 68.6 
per cent over normal at term. 

Chauffard, Laroche and Grigaut® demon- 
strated that during the first six or seven 
months of pregnancy the serum cholesterol 
may be increased, and that in the last two 
months an increase of serum cholesterol is 
the rule. 

Oser and Karr’ stated that the blood 
cholesterol is increased during pregnancy. 

Slemons and Stander!® concluded that 
during the latter months of pregnancy the 
tats and the lipoids in the blood gradually 
increase, and that at full term the con- 
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centration is atleast one-third greater than 
the accepted normal for women. 

They considered normal those readings 
between 200 and 250 mg. per 100 c.c., and 
in their series of pregnant women the re- 
sults varied from 190 to 330 mg., total 

cholesterol. They think that the increased 
lipoids have something to do with the 
storage for lactation. 

Denis,’ in a group of early pregnancies, 
found co hgures. 

Tyler and Underhill” concluded that, 
cholesterol, cholesterol esters, and lecithin 
increase gradually until term, when each is 
roughly one-third higher than at three 
months. They stressed the fact that in 
other conditions where cell multiplication 
goes on rapidly, there is a hypercholestero- 
lemia. 

Ferguson and Priestley’? followed 11 
cases of their series for one and one-half 
years after delivery. They reported that in 
several of these cases hypercholesterolemia 
persisted. 

The association of pregnancy and gall- 
stone formation is well recognized, and 
many theories have been advanced to ex- 
plain this phenomenon. It was shown by 
Aschoff and Bacmeister! that the majority 
of gallstones are constituted largely of 
cholesterol, and they suggested a ance 
ment of the body lipoid metabolism as one 
of the main factors in the etiology of their 
formation. An increase in the biliary cho- 
lesterol combined with stasis and concen- 
tration of the bile in the gallbladder are 
factors which, according to them, are suff- 
cient to cause crystallization and precipita- 
tion of cholesterol. 

Chauffard, Laroche and Grigaut® stated 
that gallstones are par tly produced be- 
cause of the large amount of cholesterol in 
the blood and bile during pregnancy. They 
also found that hypercholesterolemia per- 
sisted after pregnancy and was, therefore, 
useful in the diagnosis of gallstones. This 
work was confirmed by Boers: including 
Bell? Wilensky and Rothschild, 2! and 
Rothschild z and Rosenthal.’ 

Myers” could not confirm these results, 
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Fic. 2. The thick adherent pannus covers the ex- 
ternal condyle of the gross specimen. The exposed 
cartilage shows only moderate destruction. Spezi- 
men from same case as that shown in Figure 1. 


tors may cause modification of the roent- 
genographic appearance of the intra-articu- 
lar area. The most important of these fac- 
tors 1s the position of the knee at the time 
the roentgenogram is made. The greater 
the flexion at the knee, the narrower will 
be the representation of the joint space on 
the film, regardless of the amount of car- 
tilage remaining. Ligamentous relaxation, 
displacement of the semilunar cartilage or 
subluxation of the joint will necessarily 
modify the width of the joint space in the 
roentgenogram. Stereoroentgenography is 
helpful in determining the actual width. 
In 49 (75.4 per cent) of the tuberculous 
cases varying degrees of cartilaginous de- 
struction were present; localized destruction 
over the external surfaces was present in 7 
(10.8 per cent), involvement only of the 
patellar cartilage in 3 (4.6 per cent), no 
definite change was noted in 4 (6.2 per 
cent) and flexion of the knee prevented 
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comparable interpretation in 2 (3 per cent). 

Comparing these observations with the 
actual condition existing in the gross speci- 
mens, the roentgenologic interpretation 
proved to be correct as to the amount of 
cartilaginous destruction in 55 cases (84.6 
per cent). In 2 cases (3 per cent) the roent- 
genograms suggested more destruction than 
was actually apparent, and in 6 cases (9 per 
cent) we had underestimated the amount 
of cartilaginous disease. 

In the 11 nontuberculous cases the 
amount of destruction of cartilage seen in 
the roentgenograms checked with the gross 
changes in 6 cases (54.5 per cent) and less 
degeneration was shown in 5 (45.5 per cent) 
than actually existed. 

On comparing the roentgenograms of the 
tuberculous and nontuberculous cases, we 
found that as a rule in the latter group 





Fic. 3. The soft tissues of the same specimen as 
Figure 1 have been removed by caustic, demon- 
strating the actual destruction of bone. 
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and found normal blood cholesterol read- 
ings in most of the cases he examined. 

Peters and Van Slyke” stated that most 
recent studies have failed to establish any 
relation between gallstones and hyper- 
cholesterolemia. 

METHOD 

Five cubic centimeters of blood was 
taken for the cholesterol determination 
three hours after the ingestion of a low fat 
meal. The method of Bloor? was used. 
There is a divergence of opinion as to the 
normal of the cholesterol values of the 
blood. Many writers place the normal be- 
tween 100 and 160 mg. Gardner and Gains- 
borough" stated that the reports of hyper- 
cholesterolemia must be reviewed criti- 
cally. They contend that a precise figure is 
dangerous because the plasma cholesterol 
content varies within wide limits in normal 
individuals. They advocate the estima- 
tions of the free cholesterol and the cho- 
lesterol esters in every case. Peters and 
Van Slyke have adopted the figures of 100 
to 230 mg. per 100 c.c. of total plasma 
cholesterol as representing the normal 
range. 

We have accepted these figures as a 
basis for comparison. 

Our group of 22 cases, in which cho- 
lesterol estimations were made, averaged 
214 mg. per 100 cc. of blood. 


TABLE | 
CHOLESTEROL READINGS AND VISUALIZED GROUP 


A B 
HY PERCHOLESTEROL NORMAL CHOLESTEROL 
GROUP GROUP 
n 
Case N | Cholesterol | C N ! Cholesterol 
ase No. vv | Case No r 
ase NO. | Value | | Value 
Senin enn Fea decent il ae oa ogni! eae naka nee 
g. | ar | to | 102 
"7 | 255 6 : 200 
A | oa | | aes 
8 264 12 rot 
¢ ; aA 
ry | 378 21 | 173 
| 22 i 143 


In the visualized group our figures show 
the cholesterol values above the accepted 
high normals in 4 cases. Five were within 
the normal range. 
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In this series there is no relation between 
the cholesterol values and the ability of 
the gallbladder to concentrate the dye. 


Tage I] 
CHOLESTEROL READINGS AND NON-VISUALIZED 
GROUP 
A B 
HY PERCHOLESTEROL NORMAL CHOLESTEROL 
GROUP GROUP 





Cholesterol | Cholesterol 


Case No, 





| Value | l Value 
10 | 260 2 | 138 
| 3 | 222 
| 4 140 
ap 286 II 185 
: 13 isa 
| i4 228 
| 16 224 
My 161 
| 18 225 
| t9 177 
20 228 
25 | 230 


In 2 cases (10 and 24) increased cho- 
lesterol values were found. In 12 cases the 
readings were normal. It is therefore evi- 
dent that no relationship exists between 
the plasma cholesterol values and failure 
of the gallbladder to concentrate the dye. 


CHOLESTEROL READINGS, CHOLECYSTOGRA- 
PHY, BEFORE AND AFTER DELIVERY 


Case 1 had a four plus visualization in the 
ninth month of pregnancy witha plasma choles- 
terol of 102 mg., whereas, two and one-half 
months after delivery, two plus visualization 
with a plasma cholesterol of 238 mg. resulted. 

Case s had a four plus visualization in the 
seventh month of pregnancy with a plasma 
cholesterol of 247 mg., and five weeks after 
delivery a plasma cholesterol of 225 mg., witha 
two plus visualization. 

Case 7 nad a four plus visualization in the 
eighth month of pregnancy with a plasma 
cholesterol of 2<5 mg. Six weeks after delivery 
no shadow resulted and the plasma cholesterol 
was 268 mg. 

Case 3 cid not visualize before delivery with 
a plasma cholesterol of 222 mg. Likewise there 
was no shadow after delivery and the plasma 
cholesterol was 248 mg. 
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Case 4 failed to visualize before delivery. The 
plasma cholesterol was 140 mg., whereas after 
delivery a one plus visualization resulted with 
a plasma cholesterol of 198 mg. 

Case 10 did not visualize in the eighth month 
of pregnancy. The plasma cholesterol reading 
was 260 mg. Four plus visualization occurred 
31x weeks after delivery, and the plasma choles- 
zerol was 256 mg. 

Case 17 did not visualize before delivery and 
zhe plasma cholesterol was 161 mg. After de- 
livery a four plus visualization occurred with 
zhe plasma cholesterol 214 mg. 


Tage HI 


CHOLESTEROL READINGS, CHOLECYSTOGRAPHY, 
BEFORE AND AFTER DELIVERY 


| Visualiza- | Choles- | Visualiza- | Choles- 
Case tion terol | tion | terol 
No.| Before | Before After | After 
| Delivery | Delivery Delivery | Delivery 
| 
l | 4 102 | 2 | 238 
5 4 (| 247 2 | 225 
7 | 4 | 255 | Non-Vis. © | 268 
3 Non-Vis.o | 222 | Non-Vis.o} 248 
4 | Non-Vis. © 140 | 1 | 198 
10 | Non-Vis.9 2600 | 4 | 256 
17 | Non-Vis.o | 1601 | 4 | 214 


O, I, 2, 3, 4 indicate degree of density of visuali- 
zation, 


It is obvious from this group, in which 
cholesterol determinations and cholecysto- 
graphic studies were conducted before and 
after delivery, that it is impossible to form 
any conclusions because there was no con- 
stancy in the findings. Nevertheless, one is 
‘impressed by the failure of visualization 


Cholecystographic Studies in Pregnancy 


pany tn toe 
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and alterations in the degree of density of 
the gallbladder shadows in young primi- 
paras, in the late months of pregnancy and 
within six weeks after delivery. 


CONCLUSIONS 


The gallbladder failed to visualize in 
20 instances in a group of young primi- 
paras who had no history or clinical evi- 
st of biliary tract disease. 

Visualization resulted in 19 cases and 
re gallbladder occupied a high position in, 
the abdominal cavity in all, and in many 
instances pressure defects were demon- 
stan 

. The consistently high position and 
dis 1 emeni of the gallbladder to the right 
due to pressure of the enlarged uterus and 
increased intra-abdominal tension did not 
delay the appearance time of the shadow 
nor interfere with response to the fat meal. 

4. There was no appreciable difference in 
the plasma cholesterol values between the 
visualized and non-visualized groups. 

5. There was no parallelism between the 
cholesterols and cholecystograms com- 
pared before and after delivery. 

6. In 39 primiparas the intravenous in- 
jection of sodium tetraiodophenolphthalein 
produced no reactions other than a transi- 
tory sensation of warmth in 8 cases. There 
were no harmful effects on the mother, 
fetus, or the course of the pregnancy. 


We desire to express our gratitude to Professor 
Francis C. Goldsborough, of the School of Medicine 
of the University of Buffalo, and to the personnel of 
the Ingleside Home for their hearty cooperation. 
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ILEOCECAL TUBERCULOSIS AND THE DOUBLE 
CONTRAST ENEMA EXAMINATION: 


By JACOB GERSHON-COHEN, M.D., M.Sc. (Med.) 


PHILADELPHIA, PENNSYLVANIA 





if . A preliminary report,! a review was 
made of the recent advances in the 
diagnosis of ileocecal tuberculosis and the 
rôle played by the two main roentgen meth- 
ods of study, namely, the mouth meal and 
the single contrast enema of barium sul- 
phate suspension. Special reference was 
made to the use of the newer double con- 
trast barium enema examination in these 
studies and now, in this report, an analysis 
is made of 102 consecutive cases, studied 
completely by the mouth meal, simple and 
double contrast enemas. These studies 
were made on patients admitted to Eagle- 
ville Sanatorium, Eagleville, Pa.; all suffer- 
ing with pulmonary tuberculosis, with 
tubercle bacilli: in the sputum. The pul- 
monary processes ranged from incipient to 
far-advanced lesions and were of diverse 
types. Many of the advanced cases have 
died and were autopsied during these 
studies, affording us an opportunity to 
check the accuracy of our roentgen find- 
ings. Very little was learned, either by 
surgery or autopsy, in those cases of ear/y 
intestinal tuberculosis where we were so 
anxious to check our roentgen findings. 
We had to content ourselves with cor- 
relating the post-mortem and roentgen 
findings of fresh or early processes, often 
quite distal to the ieocecal areas, with 
those cases which came to autopsy in 
which the tuberculous ileocecal lesions were 
most frequently past the early stages. Our 
roentgen findings were further evaluated 
by studies of colons with early lesions re- 
moved from cadavers at the Philadelphia 
General Hospital, which were then exam- 
ned by both enema methods. 

Sampson has painstakingly advanced 


t Gershon-Cohen, J. The diagnosis of early tleocecal tubercu- 
osis. Am. J. Roenrcenov. & Rap. THERAPY, 1930, 24, 367-388. 


the application and reliability of the 
mouth meal examination in the roentgen 
diagnosis of secondary ileocecal tuber- 
culosis. We used his technique in the study 
of this series of patients and then checked 
the findings with those obtained with the 
single and double contrast enemas, the 
technique of which was modihed from that 
frst advocated by Fischer. 

Considerable experience and training are 
necessary in the interpretation of the 
mouth meal films and unless one has a 
broad knowledge of normal roentgen ap- 
pearances of the intestinal tract at differ- 
ent intervals after the mouth meal, many 
pitfalls present themselves. The diagnosis 
of early ileocecal tuberculosis by the mouth 
meal method depends almost solely on ab- 
normal changes of motility of the barium 
column through the affected segments of 
bowel. Hypermotility in a segment of 
intestine in a tuberculous patient, revealed 
rather consistently in a series of films made 
between the seventh and tenth hour after 
ingestion, forms practically the keystone 
in the diagnosis of ileocecal tuberculosis, 
as worked out by Brown and Sampson. 

In this series of 102 cases, 58 were nega- 
tive and 44 were positive for evidence of 
secondary intestinal tuberculosis. Of the 
positive cases, 29 presented roentgen 
changes by the mouth meal examination, 
characteristic enough to establish the 
roentgen diagnosis, but 42 cases, about 30 
per cent more, revealed roentgen signs by 
the enema studies from which we could 
make the diagnosis. On the other hand, in 
only 2 cases did the mouth meal studies 
reveal positive findings not obtainable by 
the enema examinations and in these cases, 
the lesions were confined practically to the 
jejunum and ileum. These lesions were also 


* These studies were made at the Isaac Paley Memorial Laboratory of Eagleville Sanatorium, Eagleville, Pa. (Dr. A. J. Cohen, 


Medical Director.) 
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Kic. 14. A case of early ileocecal tuberculosis. Pa- 
tient is a female, aged twenty-three, with minimal 
proliferative tuberculosis of the right upper lobe, 
tubercle bacilli in sputum, Gaffky 1, with pul- 
monary symptoms of five months’ duration. In- 
termittent digestive disturbances for the past 
three months, chiefly intermittent abdominal dis- 
tention, constipation and diminished appetite. 
Studies with the mouth meal reveal no evidence 
of involvement of the ileocecal area while the 
barium enema studies reveal the presence of irrita- 
bility, spasticity, hyperperistalsis and anastalsis in 
the cecum. This case was therefore regarded as 
having minimal tuberculous inflammation in the 
cecum. Five hours after mouth meal, a moderate 
gastric residue is present, the rest of the opaque 
contents being distributed in the duodenum, je- 
junum, ileum and colon, the head of the column 
having reached the hepatic flexure. Terminal ileum 
not filled. Ceco-colon irregularly filled. 


probably old, having produced some steno- 
sis and contraction of the lumen which 
caused stasis and dilatation in the prox- 
imal segments. The 15 cases that we diag- 
nosed positive by only the enema findings 
were significantly only those cases with 
early lesions. It is true that abnormal 
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changes, usually hypermotile in nature, 
were seen in the roentgenograms of the 
mouth meal studies in this group, but these 
changes were not sufficiently constant or 
localized in the entire series of films to 
allow a trustworthy positive diagnosis. One 
was more inclined to regard them as pos- 
sibly only borderline cases. Considerable 
broad experience is undoubtedly necessary 
for the correct interpretation in this group 
of cases and in other hands most of these 
cases, studied by the mouth meal, might 
be regarded as falling in the positive class. 
At any rate, we were more convinced with 
enema findings because these were easily 
obtained, definite and recordable. The 
colon with early acute inflammation seems 
to us to react in a manner more easily 
discovered by the enema examination than 
the mouth meal method. 

The roentgen signs found in this group 
by enema examinations are localized 
spasm, intermittent hyperperistalsis and 
anastalsis, localized pain and tenderness, 


? 





Fic. 14, Same patient six hours after ingested meal. 
Terminal ileum well filled, the opaque contents 
being evenly distributed in the ceco-colon. 
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irregularity in the distribution of the residual 
Opaque coating of barium on the inflamed 
portions of intestinal mucosa (visible only in 
the double contrast films), and least im- 
portant, incompetency of the ileocecal 
valve. Ulcers can be detected, but only 
rarely. All these signs may not be found at 
the same time in any one case, neither are 
they of equal significance nor their fre- 
quency of occurrence invariable. One must 
also remember that these findings are not 
all pathognomonic of tuberculosis since 
inflammation from other causes can pro- 
duce quite similar changes. 

In the moderate and advanced cases of 
ileocecal tuberculosis, both methods of 
examination were found to yield unequi- 
vocal signs, only we gained a better insight 
into the extent and amount of involv č- 
ment by the enema studies than by the 





Fic. 1c. Same patient eight hours after ingested 
e. Slight gastric and duodenal residue, the rest 
of the opaque contents being distributed in the 
terminal ileum and colon, the head of the column 
having reached the splenic flexure. Terminal ileum 
apparently normally filled. Cecum and ceco-colon 


the seat of rather uniform heavy residue. 


Ileocecal Tuberculosis 





Kic. 1d. Same patient. Barium enema. No apparent 
filling defects in the cecum. Ileocecal valve com- 
petent, but there was intermittent spasticity, 
hyperperistalsis and anastalsis in the cecum. 


mouth meal examinations. An analysis of 
the roentgen findings after barium enema 

was therefore made to evaluate their use- 
fulness (Table 1). 

Spasm. One does not expect to find per- 
sistent or intermittent localized spasm in 
the normal colon. Spasm and irritability 
of segments in the lower left colon are fre- 
quently encountered and although prob- 
ably abnormal, one finds difacaley in at- 
taching significance to the finding. It is the 


TABLE I 











Ileocecal Tuberculosis 
Methods of Study 





Cases Studied................ 








Positive cases (as determined by 
both Sampson and double 
contrast enema studies). ... 44 








Positive cases (as determined by| 
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left colon that is generally involved in 
that rather broad class of “‘spastic’’ or 
‘irritable’ colons of neurogenic origin and 
in other diverse infectious processes like 
chronic ulcerative colitis, dysentery, ame- 
biasis, chronic cathartic granular or follicu- 
lar colitis and diverticulosis and divertic- 
ulitis. But the right colon, especially the 
ileocecal area, is the most usual site for 
tuberculous invasion. It is only exceptional 
that pathological processes, usually affect- 
ing the left colon, are found in the right 
colon and when they do occur there, rarely 
are they so advanced as in the left colon. 
Therefore, when one finds spasm or ir- 
ritability of a segment of colon in the enema 
examinations, its association with some 
underlying abnormality is to be regarded 
as a probability and if its occurrence 1s 1n 
the ileocecal area, especially in a patient 
suffering with pulmonary tuberculosis 





Š: 7 m e w 


Fic 1e. Same patient. Double contrast enema. Note 
the irregularity of the residual mucosal barium 
coating in the cecum as contrasted with the uni- 
form barium coating in the ceco-colon. 
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Fic. 24. A case of late ileocecal tuberculosis. Pa- 
tient is a male, aged sixty-three, with advanced 
fibro-ulcerative cavernous tuberculosis of both 
upper lobes. Film five hours after ingested meal. 
Considerable gastric and duodenal residue, the 
rest of the opaque contents being distributed in the 
terminal ileum and colon, the head of the column 
having just passed into the ceco-colon. 


with tubercle bacilli in the sputum, then 
tuberculosis in these intestinal segments 
must be strongly suspected (Table 11). 
Table 11 shows that spasm was found 
almost three times more frequently in the 
positive than in the negative cases when 
studied by the single contrast enema and 
almost five times more frequently with the 
double contrast enema. It is not the mere 
presence of spasm, however, but its loca- 
tion which is the more significant in the 
formulation of a diagnosis. Thus, one notes 
its occurrence in the single contrast enema 
in 40, or 91.5 per cent, of the positive cases 
in the cecum and with rapidly decreasing 
frequency in the distal segments. In the 
double contrast enema studies, its fre- 
quency of occurrence is generally less, but 
also in asignificant manner, namely, in 25, 
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lic. 24. Same patient six hours after ingested meal. 
The head of the column has reached the hepatic 
flexure but the terminal ileum and proximal ceco- 
colon are poorly and irregularly filled. 


or 56.8 per cent, in the cecum and in 10, or 
22.7 per cent, in the ceco-colon. This is in 
rather marked contrast to the findings in 
the 58 negative cases where spasm was re- 
vealed much more frequently in the left 
than in the right colonic segments, especi- 
ally in the double contrast enema studies. 

Hyperpertstalsis and Anastalsis. It is 
notoriously rare to see colonic mass per- 
istalsis during a mouth meal examination. 
Evidence of segmental hyperfunction re- 
sulting in increased motility is far more fre- 
quently obtained only from the serial 
roentgenograms than by the roentgeno- 
scopic examination, when using the mouth 
meal method. During the enema examina- 
tions, however, its occurrence is frequently 
noted as seen in Table 111. What was said 
about spasm applies more or less directly 
to the occurrence and location of abnormal 
peristalsis during the enema examinations. 
[t occurred most frequently in the cecum 
and ceco-colon in early ileocecal tuber- 
culosis. 


Ileocecal Tuberculosis 
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Fic. 2c. Same patient eight hours after ingested 
meal. The head of the column has reached the 
splenic flexure. The terminal ileum and ascending 
colon are still poorly and irregularly filled. 


One of the most common omissions in 
the enema study of the colon is failure to 
examine the patient after evacuation. This 
is fortunately impossible with the double 
contrast enema studies. It is natural not to 
expect an inflamed irritable segment of 
colon to retain injecta and in Table tv 
the cecum was the site of retained opaque 
injecta twice as frequently in the negative 
as In the positive group. If only the early 
positive cases were compared with the 
negative group, the difference should be 
even more striking. In late ulcerative or 
hyperplastic tuberculous colitis with much 
fibrosis, scar tissue formation and rigidity 
of the colonic walls, it is almost the rule to 
find a residuum of opaque contents in the 
involved segments. More generally, it is 
only in the early positive cases that ir- 
ritability, hyperperistalsis and hyper- 
motility of the involved segment is present 
and thus, more or less complete evacuation 
of the opaque injecta is seen in the affected 
areas during the intermediate examination. 
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Abnormal Changes in Residual Mucosal 
Coating of Barium. In a normal colon, the 
double contrast enema roentgenograms 
reveal a uniform coating of residual barium 
suspension on the colonic mucosa, but in 
transudative muco-spastic conditions or 
in inflammatory exudative processes, there 
are rather characteristic changes in this 
uniformity. This is one of the most helpful 
of aids furnished by the double contrast 
studies. One relies on it more and more as 
his experience broadens. In Table v, of the 
44 positive cases, 35, or 79.§ per cent, re- 
veal some change in the uniformity of 
residual mucosal coating in the cecum and 
19, or 43.1 per cent, in the ceco-colon; this is 
a remarkable contrast to its occurrence in 
58 negative cases where it was noted in 
only 4 cases, or 6.8 per cent, in the cecum 
and ceco-colon. The changes of uniformity 
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of coating depend on the nature and dis- 
tribution of the underlying pathological 
changes. It seems unfortunate that ulcer 
is so rarely visible. This occurs only when a 
collection of barium residuum gathers 
under the overhanging edges or in the 
crater. Usually, a mosaic streaky arrange- 
ment of the residuum ts visible in an in- 
Hamed area, making a rather sharp contrast 
to the uniformly coated adjacent normal 
segments. The marginal profiles instead of 
being sharply contrasted, etched-like white 
lines, as in the normal segments of colon, 
vary irregularly in the degree of visible dis- 
tinctness, smoothness and continuity. Al- 
though these changes are no more char- 
acteristic for tuberculous than other in- 
flammatory forms of colitis, except possibly 
chronic ulcerative colitis, the location of 
these changes helps in the diagnosis because 
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tuberculosis is so often only confined to the that when a roentgenologist palpates with 


ileocecal area. 

In Table vi, an analysis is made of rela- 
tion of pain and tenderness to location. The 
findings speak for themselves. It is only 
pertinent to add that each patient was also 
examined for the presence of intercostal 
neuralgia by the method advocated by 
Carnett in order to study them separately 
later. Worth mentioning also is the fact 


a kid gloved hand under the roentgeno- 
scopic screen, he can more accurately 
determine the localization and relationship 
of pain and tenderness to the affected seg- 
ment or organ than the unaided clinician. 

The finding of incompetency of the 
ileocecal valve has been of no particular 
aid in the diagnosis of ileocecal tuber- 
culosis, as shown in Table vi. This was 
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HEPATIC 
FLEXURE 
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hig 2d. Same patient nine hours after ingested 
meal. Considerable gastric residue still present. 
The head of the column reached the rectum, the 
patient having had a bowel movement before the 
examination. Residue fairly uniform in the proxi- 
mal transverse colon; terminal ileum and right as- 
cending colon practically completely evacuated. 





Fic. 2e. Same patient, barium enema. Marked con- 
traction of the cecum and proximal ceco-colon 
with irregularity of the contour and margins partly 
obliterated by redundancies of the 
transverse colon and sigmoid. 


proximal 
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Fic. 2f. Same patient. Double contrast enema. 


Shows the amount of contraction and irregularity 
involving the terminal ileum, cecum and ceco- 
colon. Changes in the distribution of the mucosal 
barium coating in the involved areas and hyper- 
plastic tissue are distinctly visible in the lumen 
of the ascending colon near the hepatic flexure. 

F Compare the uniformity of the barium coating of 
the margins of the involved ascending colon with 
the uninvolved descending colon. 


somewhat surprising to us because before 
actually making this analysis, its occur- 
rence seemed more frequent in positive 
than in negative cases. 

Thus far, this report has been limited to 
the analysis of signs as they occur in early 
cases of ileocecal tuberculosis, the group 
with which we should be most concerned if 
successful therapeusis 1s to be obtained. In 
the moderately and far-advanced cases, 
all methods with the mouth meal or either 
of the enema studies reveal characteristic 
changes that have already been well 
elaborated. It might be added, however, 
that the double contrast enema roentgeno- 
grams often reveal additional intraluminal 
pathological changes not visibly accessible 
in the opaque barium column of the single 
contrast enema or mouth meal roent- 
genograms. These supplementary changes 
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have already been dealt wish in the pre- 
liminary report. 


SUMMARY 


The studies with the single and double 
contrast enema afford an easier, quicker, 
less expensive and more reli able method 
for the diagnosis of early ileocecal tuber- 
culosis than the mouth meal method. This 
conclusion is soundly based on our studies 
at Eagleville Sanatorium. An analysis of 
102 consecutive cases of pulmonary tuber- 
ctlosis with tubercle bacilli in the sputum is 

made in this report, which shows the rela- 
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tion of the various roentgen signs, their 
frequency of occurrence and their location 
In 44 positively and 58 negatively diag- 
nosed cases of ileocecal tuberculosis. Be- 
cause the enema studies reveal these signs 
with greater diagnostic accuracy than the 
mouth meal studies in these early c cases, 
its routine use is found more practical and 
satisfactory. The mouth meal method was 
found to have its greatest usefulness as a 
supplementary examination in those cases 

with intestinal symptoms and negative 

enema findings where lesions were con- 
fined to tke jejunum and ileum. 
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THE APPENDIX, MORPHOLOGICALLY CONSIDERED* 


By RICHARD A. RENDICH, M.D., and BERNARD EHRENPREIS, M.D. 


NEW YORK CITY 


HE physiological and anatomical char- 

acteristics of the appendix offer defi- 
nite obstacles to complete roentgen study. 
The uncertainty of obtaining within a rea- 
sonable time a satisfactory roentgenogram 
of the appendix unobscured by adjacent 
viscera has markedly limited its use, par- 
ticularly in the acute and subacute patho- 
logical states. 

Roentgenologists have reported success- 
ful filling of the appendix in 7o -90 per 
cent of the non-acute cases. In a series 
of routine gastrointestinal studies of 141I 
consecutive (non-operated) patients we 
were able to visualize the appendix at the 
six, twenty-four, forty-eight, or seventy- 
two hour interval in 72 per cent. By further 
study, that is, after the barium clysma, 
after evacuation of, or six or twenty-four 
hours after the clysma, or after sediment 
mixture ingestion following catharsis, this 
percentage was increased to go. 





Nic. i. 


Case 1. Non-pathological appendix at 282 
hour interval. 


While this frequency of appendicial 
visualization may suffice, the method 
proved decidedly impractical, necessitat- 
ing in the exceptional case nine or ten 
roentgenoscopic observations with con- 


siderable manipulation and consuming 
more than a week in which to complete 
the examination. At the outset, therefore, 
we are faced with the chief obstacle to 





Fic. 2. Case 1. Non-pathological appendix 
at 76 hours. 


thorough appendicial investigation and 
until more suitable means can be devised 
further progress seems unlikely, 

Among the common causes of non- 
filling of the appendix with the opaque 
mixture may be considered: 

1. Physiological non-visualization— 
Appendix having been filled with 
opaque ingesta and evacuated prior 
to observation. 


2. Obstructed lumen— 
A. Normal appendicial feces or con- 


cretions. 

B. Spasm at ostium or possibly of 
shaft. 

C. Pathological obliteration of lu- 
men. 


Roentgen evidence of a Ppendicial pa- 
thology. At present the most generally 
accepted roentgen evidence of inflam- 


* From the Division of Radiology, Kings County Hospital, Department Hospitals, New York City. 
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Case 1. Non-pathological appendix after in- 
jection, post operation. 


Fig. 3. 


mation is unquestionable tenderness or 
referred pain elicited on palpation over the 
appendix in its assumed and in its mis- 
placed position during roentgenoscopic 
manipulation. 

Reflex phenomena, while not character- 
istic of, may be associated with pathol- 
ogy of the appendix; extrinsic spasm may 
be found along the alimentary tract par- 
ticularly at the pylorus, duodenal, duodeno- 
jejunal, ileocecal and cecocolic areas. 

The position and length of the appendix 
may be readily determined by direct 
observation. Undoubted fixation of the 
shaft or tip of the appendix or persist- 
ently deformed shape indicates involve- 
ment of its serosa by adhesions. Interval 
examinations until complete evacuation 
of its contents provide data concerning 
motility. In brief, the roentgen examina- 
tion to date has been limited, more or 
less, to the indirect evidence of disease. 
Consequently studies of the appendical 
lumen have recently been instituted to 
ascertain the characteristic filling defects, 
if any, of the various pathological states 





yv 


Fi 
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Fic. 4. Case 11. Atrophic appendix. 
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involving this organ. These examinations 
were made of the filled appendix in vivo 
and after removal at operation or post 
mortem. 

The norma! appendix. The shadow of 
the normal lumen is uniform in density 
and width from its ostium to tip, with the 
following exceptions. 


1. Presence of fecal contents unmixed 
with opaque material. 

Inspissated opaque ingesta which has 
become fragmented apparently by 
longitudinal muscular relaxation. 
Partial evacuation— proximal portion 
first evacuated. 

4. Intrinsic muscular contraction. 


(E 


, 
aw 
. 


The pathological appendix. Certain ab- 


normal changes of the wall of the appendix 





Fic. 5. Case 111. Atrophic appendix with 
fibroblastic changes. 


produce definite deformities of the lumen 
which roentgenographically appear char- 
acteristic of such pathology. Edema and 
infiltration of the mucosa and submucosa 
produce slight irregularities of the wall 
contour varying with the degree of pa- 
thology. In the more virulent infection 
destruction of the appendicial wall may 
be distinguished by the presence of barium 
in the deeper layers. 

At times there may be observed small 
hemispherical indentures of the lumen 
which suggest spasm of the circular 
muscular coat. 

In certain acute stages, portions of the 
lumen may be completely occluded by 
pathological changes within the wall and 
the retention of debris and inflammatory 
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products. Occlusion of the lumen also 
occurs, though more completely in chronic 
obliterating appendicitis in which non- 
visualization of the appendix occurs. Stric- 
tures of the lumen of more or less regular 
outline appear to result from fibrosis of 
the wall with contracture. 

Recognition of a minor degree of cel- 
lular infiltration, on which a questionable 
pathological report of chronic appen- 
dicitis may be made, is impossible by study 
of the luminal shadow; such changes, 
however, are microscopical and whether 
they may be considered symptom-produc- 
ing is controversial. The following cases 
demonstrate certain of the character- 
istic luminal shadows noted after injection: 


Case 1. G. R., female, aged sixteen. Com- 
plaint, vague pain throughout right lower 





Fic. 6. Case 1v. Acute exudative appendicitis. 


quadrant; roentgenoscopically no evidence 
of appendicial pathology. The appendix 1s 
filled twenty-eight hours after ingestion of 
opaque meal; lumen uniformly filled except 
for small area proximal to tip; lumen of regular 
coatour (Fig. 1). At seventy-six hours barium 
column fragmented; change of shape and 
position of appendix (Fig. 2). Figure 3 
after surgical removal; appendix now contains 
freshly injected opaque mixture in addition 
to that which has been retained from barium 
meal; note regularity of contour of lumen. 
Pathological report—no evidence of inflam- 
matory changes. 

Case 1. M. C., female, aged fifty-six. Chief 
com plaint, pain in the back. Onset of symptoms 
about five months ago with prolapse of the 
uterus. Inability to control urinary bladder. 
Appendectomy incidental to gynecological 
operation. No appendical history. Roentgen- 





The Appendix, Morphologically Considered 





Fic. 7. Case v. Acute necrosing appendicitis. 


ogram of the appendix after filling of the 
specimen with barium reveals an abnorm- 
ally narrow lumen of practically regular con- 
tour throughout its entire course (Fig. 4). 
Pathological report: Mucosa destroyed; slight 
adiposis; marked atrophy of all coats. 
Case mt. S. C., female, aged twenty-three; 
white, houseworker. Pains in the lower abdo- 
men on and off for the past three years pre- 
ceded by a copious vaginal discharge which 
has lately improved under treatment. Five 
weeks ago patient noticed a creamy yellow 
discharge and a week later pain again began 
to develop in the lower abdomen, growing in 
intensity as time elapsed. Diagnosis: bilateral 
salpingo-oophoritis. Appendectomy incidental 
to operation. Roentgenogram (Fig. 5) dis- 
closes irregular defect along one wall of the 
proximal half of the appendix (detritus); the 





Fic. 8. Case vı. Acute exudative appendicitis of 
distal shaft; lumen occluded by concretions. 





Fic. g. Case vit. 


distal end presents well defined indentures of 
the lumen. Pathological report: chronic ap- 
pendicitis. Section (a) of the proximal half 
shows fecal detritus; (4) of the distal end 
shows atrophic changes on one side of the 
lumen and fibroblastic hyperplasia opposite 
same which encroaches on the lumen. 
Case iv. E.B., aged thirty-seven, house- 
wife. Chief complaint, pains in the right 
lower quadrant. No previous attacks. Present 
attack—acute onset two days prior to opera- 
tion. White blood cells, 9,000; polymorpho- 
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nuclears, 68 per cent. Roentgenogram (Fig.6) 
after injection of barium post-appendectomy 
reveals: a short appendix with multiple super- 
ficial irregularities and deeper hemispherical 
indentures. Pathological diagnosis: exudative 
appendicitis; marked congestion and edema 
with prominence of goblet cells in the mucosa 
and submucosa; invasion of all the coats by 
polymorphonuclear cells. 


Case v. D.I., aged twenty-two. History 
of acute pain in the right lower quadrant and 
vomiting. Roentgenogram (Fig. 7) of the 
specimen post-appendectomy reveals: a 4% 
inch long appendix, two-thirds of which can 
be filled with barium. Barium column is of 
non-uniform density, several small areas of 
extraluminal filling (necrosis); lumen of distal 
third is occluded probably by inflammatory 
products and infiltration of walls. Pathological 
report: acute necrosing appendicitis. Areas of 
necrosis of the mucosa and replacement by 
purulent exudate. Mucosa shows more destruc- 
tion in the middle section than in the proximal 
end. Pus and free blood are in the lumen. 





Fic. 10. 


Case vir. Postoperative specimens in Ringer’s solution. 
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Products. Occlusion of the lumen also 
occurs, though more completely in chronic 
obliterating appendicitis in which non- 
visualization of the appendix occurs. Stric- 
tures of the lumen of more or less regular 
outline appear to result from fibrosis of 
the wall with contracture. 

Recognition of a minor degree of cel- 
lular infiltration, on which a questionable 
pathological report of chronic appen- 
dicitis may be made, is impossible by study 
of the luminal shadow: such changes, 
however, are microscopical and whether 
they may be considered symptom-produc- 
Ing is controversial. The following cases 
demonstrate certain of the character- 
istic luminal shadows noted after injection: 


Case 1. G. R., female, aged sixteen. Com- 
plaint, vague pain throughout right lower 





Fic. 6. Case 1v. Acute exudative appendicitis. 


quadrant; roentgenoscopically no evidence 
of appendicial pathology. The appendix is 
filled twenty-eight hours after ingestion of 
opaque meal; lumen uniformly filled except 
for small area proximal to tip; lumen of regular 
contour (Fig. 1). At seventy-six hours barium 
column fragmented; change of shape and 
position of appendix (Fig. 2). Figure 3— 
after surgical removal: appendix now contains 
freshly injected opaque mixture in addition 
to that which has been retained from barium 
meal; note regularity of contour of lumen. 
Pathological report—no evidence of inflam- 
matory changes. 

Case 11. M. C., female, aged fifty-six. Chief 
complaint, pain in the back. Onset of symptoms 
about five months ago with prolapse of the 
uterus. Inability to control urinary bladder. 
Appendectomy incidental to gynecological 
operation. No appendical history. Roentgen- 
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Fic. 7. Case v. Acute necrosing appendicitis. 
ogram of the appendix after filling of the 
specimen with barium reveals an abnorm- 
ally narrow lumen of practically regular con- 
tour throughout its entire course (Fig. 4). 
Pathological report: Mucosa destroyed; slight 
adiposis; marked atrophy of all coats. 
Case 1. S. C., female, aged twenty-three; 
white, houseworker. Pains in the lower abdo- 
men on and off for the past three years pre- 
ceded by a copious vaginal discharge which 
has lately improved under treatment. Five 
weeks ago patient noticed a creamy yellow 
discharge and a week later pain again began 
to develop in the lower abdomen, growing in 
intensity as time elapsed. Diagnosis: bilateral 
salpingo-oophoritis. Appendectomy incidental 
to operation. Roentgenogram (Fig. 5) dis- 
closes irregular defect along one wall of the 
proximal half of the appendix (detritus); the 





Fic. 8. Case vi. Acute exudative appendicitis of 
distal shaft; lumen occluded by concretions. 





Fic. g. Case vii 


distal end presents well defined indentures of 
the lumen. Pathological report: chronic ap- 
pendicitis. Section (a) of the proximal half 
shows fecal detritus; (4) of the distal end 
shows atrophic changes on one side of the 
lumen and fibroblastic hyperplasia opposite 
same which encroaches on the lumen. 
Case 1v. E.B., aged thirty-seven, house- 
wife. Chief complaint, pains in the right 
lower quadrant. No previous attacks. Present 
attack—acute onset two days prior to opera- 
tion. White blood cells, 9,000; polymorpho- 
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nuclears, 68 per cent. Roentgenogram (Fig.6) 
after injection of barium post-appendectomy 
reveals: a short appendix with multiple super- 
ficial irregularities and deeper hemispherical 
indentures. Pathological diagnosis: exudative 
appendicitis; marked congestion and edema 
with prominence of goblet cells in the mucosa 
and submucosa; invasion of all the coats by 
polymorphonuclear cells. 


Case v. D.I., aged twenty-two. History 
of acute pain in the right lower quadrant and 
vomiting. Roentgenogram (Fig. 7) of the 
specimen post-appendectomy reveals: a 4% 
inch long appendix, two-thirds of which can 
be filled with barium. Barium column is of 
non-uniform density, several small areas of 
extraluminal filling (necrosis); lumen of distal 
third is occluded probably by inflammatory 
products and infiltration of walls. Pathological 
report: acute necrosing appendicitis. Areas of 
necrosis of the mucosa and replacement by 
purulent exudate. Mucosa shows more destruc- 
tion in the middle section than in the proximal 
end. Pus and free blood are in the lumen. 





Fic. 10. 


Case vit. Postoperative specimens in Ringer’s solution. 
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Fic. 11. Case vii. Same specimens as shown in Figure 10 after addition of pilocarpine. 


Other coats show marked vascular reaction 
and infiltration. Distal portion shows no lumen. 
No lymphoid follicles are evident and the 
entire wall of the appendix here is likewise 
infilrated with pus cells. 

Case vi. M.P., male, aged forty. Very 
acute attack, vomiting and pain in the right 
lower quadrant. White blood cells, 20,600; 
polymorphonuclears, 79 per cent. Figure 8 
shows specimen of the appendix 5.8 cm. long; 
well filled in its proximal portion, showing 
wide lumen with large central defect (concre- 
tions) in the mid-portion occluding the lumen. 
Pathological report: acute exudative appen- 
dicitis. Longitudinal section of the appendix: 
Marked edema of the mucosa and submucosa 
and atrophy of the muscularis in the distal 
portion; there is marked degeneration of the 
mucosa and atrophy of the muscularis in the 
mid-portion, corresponding to site of concre- 
tions. 

Case vil. B.R., aged thirty-four. Appen- 
dectomy incidental to operation for cystic 
ovary. Roentgenogram (Fig. 9) reveals a 


well-filled lumen through the entire appendix 
with numerous extraluminal collections of 
opaque mixture and several dense bands 
extending transversely across the shaft. A 
satisfactory explanation has not yet been 
offered for this unusual finding. Pathologi- 
cally, a slight degree of fibroadiposis only was 
noted; however, a transverse section only was 
studied. Since this occurrence longitudinal 
sections of the entire appendix have been 
made. 

To study the activity of the appendix, 
specimens were partially filled and treated 
after the method of Réssle. Appendices in 
Ringer’s solution (Fig. 10); same specimens 
(Fig. 11) within one minute after the addition 
of 1-1000 pilocarpine solution. Note marked 
change in shape; in the well-filled organs the 
contents of the proximal shaft are evacuated 
during this activity. 


In concluding, it may be stated that pre- 
liminary study of the luminal shadows of 
normal and diseased appendices indicates 
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that the deformities produced seem char- 
acteristic of certain underlying path- 
ological states. While satisfactory visual- 
ization of the appendix, particularly in 
the acute and subacute inflammatory 
stages, appears at this time quite hopeless, 
the valuable information to be gained 
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justifies attempts to surmount the ob- 
stacles which thus far have impeded com- 
plete roentgenological investigation of this 
organ. 

Acknowledgment is made of the kind assistance of 
the pathologists, Drs. WHliam Hala and Berthold 
Comeau. 
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SEPARATION OF THE SYMPHYSIS PUBIS 
WITH REPORT OF FIVE CASES 


By E. J. BERTIN, M.D. 
Roentgenologtst to the Misericordia Hospital 


PHILADELPHIA, 


HIS paper is presented to direct fur- 

ther attention to a condition which has 
in the past received little consideration, 
probably because of its comparatively in- 
frequent occurrence and its even less fre- 
quent recognition. The incapacity and im- 
pairment of locomotion caused by separa- 
tion of the pubic bones with its associ- 
ated sacroiliac injury are often sufficiently 
marked to merit greater interest and more 
eareful study. 

Separation of the symphysis pubis prob- 
ably occurs more frequently than at least 
the older statistics would indicate, which 
will, no doubt, be demonstrated by more 
careful examination of patients, particu- 
larly in those following difficult or comph- 
cated labor and especially by more frequent 
use of the roentgen ray. 


HISTORY 


The ancients taught that the pelvic 
joints always softened during pregnancy 
and opened during labor, so that the fetus 
could readily pass through. They also 
ascribed difficult labor to too great rigidity 
of these joints. Later, the opposite condi- 
tion was believed to be normal, and those 
in whom relaxation of the pelvic joints oc- 
curred were considered morbid. 

De Lee® believed the ancients must have 
reasoned from analogy, having observed 
the softening of the joints in cows and other 
animals; the “sinking of the rump” and 
the difficulty of locomotion of the cow show 
the veterinarian that the animal is near 
term. In guinea pigs the pelvic ligaments 
soften and allow separation of the pubic 
bones as much as one inch, and the legs 
may even be laid flat alongside the animal; 
after labor, the joints again become nor- 
mal, 


PENNSYLVANIA 


ETIOLOGY 

Separation of the symphysis pubis may 
be divided into two general classes: (a) 
those complicating childbirth, comprising 
the great majority , and (4) severe trauma, 
the result of train and automobile acci- 
dents, falls, etc., which are often compli- 
cated by serious visceral injuries and have 
a high mortality. This group is relatively 
small, and therefore less important. 

Sparrow!’ reports a case resulting from 
the wheel of an automobile resting upon 
the anterior superior iliac spines, causing a 
separation of 9 cm. 

Schaanning’ reports a case in a pregnant 
woman near term, who slipped and fell on 
the street. 

Willan” reports 2 cases and Buckley* 
one case, resulting from falls from horses. 

Koven“ contributes another due to an 
automobile accident. 

The earlier writers would lead us to 
believe that even the first group or those 
occurring during parturition are extremely 
rare; thus Kehrer™ was able to collect only 
100 cases from the literature up to 191s. 

Tuley”® reports one case in 30,000 de- 
liveries; Morgan" 4 in 80,000; Kayser” 3 
in 94,000 and Hirst and W achs"* reported 
the occurrence of this complication 3 times 
in 94,149 labors. 

More recently (1929) Wishner and 
Mayer” of the Orthopedic Department of 
the Hospital for Joint and Bone Diseases, 
Now bg On, pve observed 5 ; cases in I year. 
tion since I 27 at the Misericordia Flos: 
pital, one in a man, the result of an auto- 
mobile accident, 2 following difficult for- 
ceps deliveries, one following spontaneous 
delivery, and one associated with a con- 
genital dislocation of the left hip. 
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This separation was present on films 
made previous to any manipulation for re- 
duction of the dislocated hip and 1s there- 
fore definitely congenital and not as we at 
first thought due to the efforts at attempted 
reduction. 

De Lee’ gives as contributing causes 
softening and relaxation of the capsule, 
caries, rachitis, congenital weakness of the 
ligaments, all of which have been found in 
such cases when even the distention of the 
„pelvis during spontaneous delivery may 
cause the joint to give way. Contracted 
pelves, especially the justo minor and fun- 
nel varieties, because the expulsion force 
acts in the narrow transverse diameter pre- 
disposes to separation of the pubic bones. A 
large child or especially broad shoulders 
may act in the same way. 


ANATOMY AND PHYSIOLOGY 


The articulation between the pubic bones 
is an amphiarthrodial joint formed by the 
junction of their two articular surfaces. 
These bones are held together by four 
strong ligaments, anterior, posterior, su- 
perior and inferior (arcuate). 

It is a debatable question whether or not 
slight motion exists in the joint normally. 
It is generally accepted, however, that dur- 
ing pregnancy there is a definite relaxation 
of softening of all the pelvic ligaments 
which may permit of a separation even be- 
fore delivery. 

Beach? reports a case in which this sepa- 
ration amounted to 7.5 cm. One case ob- 
served by us in 1927 had separation of 6 
cm., as measured from a film made on the 
Potter-Bucky diaphragm. This was the re- 
sult of a difficult forceps delivery. 


MECHANICS OF SEPARATION 


The cause of separation 1s no doubt due 
to the pressure effect of the advancing 
head on the pelvic ring, which gives at its 
weakest point. Frequently, forceps are a 
potent factor. Exceptionally during de- 
livery, a distinct crack has been heard, sug- 
gesting an acute tear (MacPherson). 
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Lynch® believes that there is a stretch- 
ing of the ligaments rather than a tear. 

Goldthwait and Osgood’ in Igos re- 
viewed the literature thoroughly, but were 
unable to find any allusion to such affec- 
tions of the pelvic joints apart from preg- 
nancy. They later were convinced that cer- 
tain cases occur, in the absence of preg- 
nancy, in connection with menstruation 
and finally they successfully applied the 
same considerations to explain certain 
cases of low back and leg pain and dis- 
ability, occurring both in men and in 
women. 

With the object of studying the sacro- 
iliac joints, Chamberlain® developed a tech- 
nique for detecting and measuring the de- 
gree of movements of the pubic bones, 
which occurs with alteration of weight bear- 
ing from one leg to the other. First, normal 
individuals were studied, and he found 
movement at the pubes amounting to from 
o to o.g§ mm. in the male, and from o to 
1.6 mm. in the non-pregnant female, and 
that movement of 2mm. or more invariably 
caused symptoms. 

When the pubic bones separate, there is 
necessarily a separation, at least in the 
anterior portion of one or both sacroiliac 
joints. This has been observed by myself 
and has been well worked out by Wishner 
and Mayer who studied the mechanism on 
a pelvis removed from a female cadaver 
with all the ligaments intact. After the 
pubic ring was cut through at the sym- 
physis, the pubic bones were pried apart a 
distance of 4 cm. As this was being done, 
the anterior sacroiliac ligaments were seen 
to give way and the roentgenogram showed 
the joints gaped open about } inch. Sepa- 
ration of from 0.3 to 0.9 cm. are considered 
by various observers normal following de- 
livery. 


CLINICAL PICTURE AND DIAGNOSIS 


Most often following an unusually dif- 
cult labor, especially when high forceps are 
used, following delivery, pain is felt in the 
pubic region and lower back which radiates 
down the thighs. Difficulty in moving the 
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legs, even when in bed, is experienced. On 
getting up, the patients have greater pain 
and find walking very difficult. They may 
reel a definite separation and movement 
of the pubic bones with each step. 

The objective signs are usually quite 
characteristic. The gait is a peculiar wad- 
dle, due to the instability of the pubic arch, 
and the malalinement of the hip joints to 
the body, and is frequently so typical that 
a diagnosis can be made from this alone. 
There is definite tenderness over the sym- 
physis and one or more fingers may be in- 
serted between the pubic bones. There may 
be tenderness over one or both sacroiliac 
joints. Motion may be demonstrated at the 
pubes, by manipulation of the legs and 
thighs. 

The roentgenogram either makes or con- 
firms the diagnosis. The associated separa- 
tion of the sacroiliac joints is not always 
detectable on the film. 

The technique for the roentgen examina- 
tion, especially the relation of the pubic 
bones to the film, is of the utmost im- 
portance, if the measurements of the 
amount of separation are to be accurate. 
For example, on one of our patients, a 
flm was made on a Potter-Bucky dia- 
phragm in the anteroposterior position, 
and the separation measured 6 cm. (Fig. 
2a). Another film was made at the same 
time, with the patient in the postero- 
anterior position, when the amount of 
separation measured only 4.75 cm. (Fig. 
26). For practical purposes, however, most 
valuable diagnostic information is obtained 
from films made in the anteroposterior 
direction, especially since most pelvic stud- 
ies are made in this position, it being only 
necessary to bear in mind that there is a 
considerable exaggeration of the separation 
due to the position and also a slight exag- 
geration due to the Potter-Bucky dia- 
phragm. By placing the cassette directly 
in contact with the symphysis, the patient 
lying on her abdomen, with a focal tube 
distance of 36 inches or more, very exact 
measurements may be obtained. Fre- 
quently, however, the condition of the pa- 
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tient in regard to pain and stage of puer- 
perium render this last procedure impracti- 
cal. 


TREATMENT 


Many methods have been suggested for 
treatment of this condition. 

Boorstein® reports 6 cases treated with 
adhesive plaster and belts with excellent 
results. 

Allen’ inserted a Lane plate. This did 
not hold and it had to be removed later. 
Through two small skin incisions, he thert 
inserted two nails into the iliac spines al- 
lowing them to protrude above the skin. 
Strong wire was bound around these nails. 
A cast was applied, and after eight weeks 
the patient was able to walk. 

McNamara’ closed the symphysis by 
passing No. 4 silver wire through the ob- 
turator foramen. This gave good results. 

Boorstein and others recommend that 
the patient be placed on a Bradford frame 
to facilitate nursing care. A pillow is placed. 
under the knees to relieve the drag of the 
extremities upon the pelvis, the knees being 
loosely bound together for the first week. 
A broad strap of adhesive plaster is ap- 
plied to the pelvis. The ends are brought 
around in front and doubled back to pro- 
vide a firm support for the insertion of a 
lacing of bandage or other material which 
is used to tie them together tightly in 
front of the pubis. Later, a webbing belt is 
used, encircling the body just above the 
level of the trochanters, and drawn firmly 
together in front by appropriate straps and 
buckles. If the gaping of the symphysis is 
very marked, a broad canvas sling or 
hammock should be passed under the pel- 
vis and lower back, and the ends secured 
to the overhead beams of a Balkan frame. 
The pressure of the sling on the side of the 
pelvis from the patient's weight exerts a 
strong compression force on the bones 
which tends to push them together. 

Holderman" uses a large, heavy leather 
belt sufficiently long to circle the pelvis, 7 
cm. in width, and 0.3 cm. in thickness. On 
its inner surface, it is lined with fetl, o.s 
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cm. thick, and the felt is sufficiently wide 
to extend 0.75 cm. beyond the edge of the 
leather. 

Complete recovery is variously estimated 
from a few weeks to six months, depend- 
ing, at least to a large degree, upon the 
amount of separation present, and the 
promptness with which the treatment is 
instituted. 





Fic. 1. Case 1. Showing separation of the pubic bones 
of 3 cm. and also an increase in width of the sacro- 
iliac joints. The left pubic bone is displaced up- 
ward 4 mm. This case resulted from a difficult 
forceps delivery. 


CASE REPORTS 

Case 1. Mrs. J. A., aged thirty-one, primi- 
para. Born in Italy. Housewife by occupation. 
Was admitted to the Misericordia Hospital, 
October 7, 1927. Menses began at the age of 
thirteen, at 28-day intervals and lasted usually 
about five days. Her last period occurred in 
January, 1927. The only symptoms thereafter 
were early nausea and vomiting. Physical exam- 
ination on admission revealed a young, healthy 
adult Italian, showing pregnancy approxi- 
mately at term, the fetus in the L. O. A. posi- 
tion, vertex presenting. Pains began October 9, 
1927, and were terminated twelve hours and 
seven minutes later after the application of for- 
ceps. The cervix and perineal floor were deeply 
lacerated. Excessive bleeding continued for 
several hours, which was controlled by packing 
and abdominal binder was applied. The patient 
complained bitterly of pain in the lower abdom- 
en and lower back. 

A roentgen examination was made October 
14, which showed separation of the symphysis 
pubis of 3 cm., and an increase in the width of 
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the sacroiliac joints. There was upward dis- 
placement of the left pubic bone 4 mm. (Fig. 
1). The pelvis was tightly encircled with adhe- 
sive plaster, which was allowed to remain in 
place until the patient was discharged, October 
29, 1927. Walking caused only slight pain in the 
symphysis and sacroiliac region. i 

Case 11. Mrs. M. H., aged twenty-five, white, 
housewife, referred to the Roentgen Depart- 
ment because of difficulty in walking and pain 
in the pubic region and lower back. Her diff- 
culties dated back one year, when she was de- 
livered of a full term baby by forceps at home. 
This was her first pregnancy. 

The roentgen examination showed separation 
of the pubic bones of 6 cm., as measured from a 
Potter-Bucky film, made in the anteroposterior 
direction (Fig. 24), and measuring 4.75 cm. on a 
film made in the posteroanterior position (Fig. 
24). There was shown also very definite and 
moderately marked separation of both the 
sacroiliac joints. At the time of this examina- 
tion, the patient was four months pregnant. 
Five months later, she delivered herself spon- 
taneously of a full term baby. Previous to this 
second pregnancy, she complained of only slight 
pain in the lower abdomen and back, which be- 





Fic, 24a Case 11. The pubic bones are separated 6 
cm. as measured from a film made on the Potter- 
Buc’ y diaphragm with the patient in the supine 
position. The sacroiliac joints also show definite 
subluxation, following difficult forceps delivery. 


came aggravated after conception. Following 
delivery the pains again improved and the 
waddling gait was the principal complaint. 
Case n1. Mrs. A. D., Italian, aged thirty-one, 
admitted to the Misericordia Hospital, Sep- 
tember 13, 1927. Discharged after a normal 
spontaneous delivery, September 28, 1927. 
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In 1924, this patient had had a dead fetus re- 
moved at the fifth month. In 1925, she delivered 
herself spontaneously of a normal full term 
baby. Pains began at 11 A.M. on September 13, 
1927. The membranes ruptured at 10:20 P.M. 
September 14. A normal, male baby was born 
spontaneously at 11:50 P.M. Duration of labor 
was 25 hours. She sustained a superficial lacera- 
tion of the perineum, which required only one 
suture. 

A roentgen examination was requested be- 
cause of persistent pain in the symphysis, and 
revealed separation of the pubic bone 1 cm., 





hic, 26, Case 11. This film was made with the patient 
in the prone position, and the separation measured 
only 4.75 cm. 


and upward displacement of the left pubic bone 
3 mm. (Fig. 3). Slight pain produced by walking 
was present on discharge. 

Case 1v. Male, aged sixteen, was referred to 
the Misericordia Hospital Roentgen Depart- 
ment, complaining of pain in the bladder region, 
which pain was greatly aggravated by walking. 
Three days previously, he was squeezed by an 
automobile against a garage door. The roent- 
gen examination showed separation at the sym- 
physis of 1 cm. There were no fractures present, 
nor was there any demonstrable disturbance in 
the sacroiliac joints (Fig. 4). This patient was 
treated at home, with a pelvic girdle of adhesive 
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Fic. 3. Case 1m1. Following a spontaneous delivery 
which lasted twenty-five hours. The pubic bones 
are separated 1 cm. and the left pubic bone is dis- 
placed upward 3 mm. 


plaster tightly encircling the pelvis to below 
the level of the trochanters. After two weeks in 
bed, the patient was allowed up, and was com- 
pletely free from symptoms. 


Case v. B. T., female, aged three. Referred to 
us March 17, 1930, with a diagnosis of congeni- 
tal dislocation of the left hip. 

The roentgen examination showed complete 
dislocation of the left femoral head, with 
marked internal rotation of the shaft of the fe- 
mur. The left acetabulum is quite shallow and 
its roof is poorly developed. The remaining 
bones of the pelvis, including the femur, are 





ic. 4. Case 1v. This patient was squeezed against a 
garage door by an automobile, resulting in a sepa- 
ration at the symphysis of 1 cm., with no evidence 
of fracture. 
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ic. §. Case v. Shows a congenital separation of the 
symphysis pubis associated with congenital dis- 
location of the left hip. Films were made of the 
pelvis previous to any manipulation of the left 
femur for reduction; this separation is therefore 
definitely congenital. 


generally slightly less well developed on the left 
than on the right side. The pubic bones are 
separated to the extent of 4 cm., and the sacro- 
iliac joints seem to be abnormally wide. The 
original films in this case were made before re- 
duction of the dislocated hip was attempted. 
The separation at the symphysis is therefore 
undoubtedly congenital in origin. 

Following reduction of the left hip by the 
closed method, a cast was applied with both 
thighs in extreme abduction. 
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The roentgen examination showed that the 
reduction of the dislocated hip was successful, 
and that there was no change in the separated 
pubic bones. A final film was made January p? 
1931, which showed partial dislocation of the 
left femoral head and the pubic separation 
identical with that shown by the original films 


(Tig. 5). 


This last case is of special interest be- 
cause in reviewing the literature only one 
other somewhat similar case was found. 
Duhem and Marfan,’ in 1927, reported a 
case of congenital dislocation of the sacro- 
iliac joints with separation of the pubis. 
This indicates that congenital separation 
of the pubic bones must be extremely rare. 


CONCLUSIONS 


I. Separation of the symphysis pubis 
following labor occurs more frequently 
than was formerly believed and is quite 
rare from all other causes. 

2. Very difficult labors and, at times, 
improper forceps deliveries are the greatest 
etiological factors in the production of 
separation of the pubic bones. 

3. Roentgen examinations, especially in 
primiparas, should be made more fre- 
quently to discover any disproportion be- 
tween the presenting part and the pelvic 
cavity. 

4. Separation of as much as 0.9 cm., 
during or following pregnancy, is con- 
sidered normal by most observers. 

5. Good functional results are usually 
obtained in the lesser degree separations 
and marked improvement in practically all 
cases. 
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GASTROHEPATIC FISTULA” 
CASE REPORT 
By CLINTON G. LYONS, M.D. 
Roentgenologist, Edward Hines Fr. Hospital 


HINES, ILLINOIS 


INCE gastrohepatic fistulae are rela- 

tively rare, this case seems sufficiently 
important to warrant reporting. These 
fistulae are merely pathological curtosities 
quite impossible to diagnose and are only 
discovered post mortem. 

Gastrohepatic fistulae are usually malig- 
nancies which by irritation cause inflam- 
mation, resulting in plastic peritonitis with 
adhesions to the surrounding structures. 
The thick indurated wall of the carcinoma- 
tous stomach produces constant irritation 
to the liver and causes an ulcer which de- 
velops into fistulous communication by ul- 
ceration. 

CASE REPORT 


A. W. D., male, colored; occupation, farmer, 


Fic. 1. Roentgenogram shows an island of 
barium in the liver. 





was admitted to Edward Hines Jr. Hospital for 
treatment of tumor of the abdomen. 

Family History. Father dead; cause of death 
appendectomy. Mother living and in poor 
health. One brother living and well. Two sisters 
living and well. No record of tuberculosis, can- 
cer or insanity in the family. Patient is married 
and has one child. 

Personal History. Had measles; does not re- 
call having had any other childhood diseases. 
Was hospitalized during service for stomach 
condition. Denies use of drugs, alcohol or to- 
bacco. No operations. 

Chief Complaints. Pain in abdomen, worse on 
left side. Had noticed excessive gas in stomach 
after eating. During first part of 1930 noticed 
shortness of breath. Tires easily. kor the past 
ten months has had pain in left side of abdo- 


men. Swelling of the feet and legs. Loss of 


weight. Has been unable to work on account 
of extreme weakness. 

Physical Examination. Poorly developed 
male; appears chronically ill. Skin, eyes, mouth, 
chest, heart and pupils negative. A mass was 
felt in the pit below the border of the ribs on 
the left side, three fingers breadth below and 
extending up under the costal margin, some- 
what tender. 

Special Surgical Consultation. Patient pre- 
sented a history of loss of weight, having lost 20 
pounds since 1930. He appeared cachectic and 
had a large solid mass immediately over the 
stomach. 

Laboratory Findings. Urinalysis negative. 
Blood Wassermann and Kahn negative. Frac- 
tional stomach contents: Occult blood. Feces 
brown in color; no parasites or ova found; con- 
sistency mushy. Occult blood positive. Protozoa 
none. Mucus none. 

Roentgen Examination of Chest and Heart. 
Stereoscopic roentgen examination of the chest 
revealed evidence of an old fibrous adhesion at 
both bases. The bony framework of the thoracic 
cage exhibited no anatomical or pathological 


* Published by authority of J. G. Donnelly, Acting Medical Director, United States Veterans Administration. 
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variation from the normal. Cardiac image at 6- 
foot distance was of normal size, shape and posi- 
tion, revealing no bulging, displacement or 
other roentgen evidence of organic pathology. 
Lung fields were radiant throughout all lobes, 
displaying no demonstrable evidence of intra- 
pulmonary pathology. 

Roentgen Examination of Gastrointestinal 
Tract. Roentgenoscopic examination revealed 
the opaque media passing through the esopha- 
gus without undue hesitation. Stomach showed 
a large filling defect involving the pars media 
and lesser curvature side of the stomach; walls 
were inflexible. No peristaltic waves were seen. 
The duodenal cap was not visualized and there 
appeared to be considerable obstruction at the 
pylorus. 

Roentgenographic examination confirmed 
the roentgenoscopic findings, showing on the 
immediate films a large filling defect of the pars 
media. An island of barium was in the region of 
the pars media at forty-eight hours (Fig. 1). 
Gallbladder was not visualized. 

Autopsy. (Performed by Dr. W. L. McNa- 
mara, assistant pathologist.) Body was that of 


a fairly well-developed, markedly emaciated 


male. Skin was icteric, as were the sclerae and 
mucous membranes. Abdomen was distended. 
There was a patent gastroenterostomy. No 
glandular enlargement. Pupils equal. 

Peritoneal Cavity. No adhesions to the chest 
plate. Both lungs inflated; about 500 c.c. of 
fluid at each base. Pericardial sac occupied a 
normal position and contained 50 c.c. of clear 
fluid. Pericardium smooth. 

Heart. Heart weighed 320 grams; muscle pale 
and very poor in consistency. Aortic and mitral 
valves held water. No atheromatous change in 
the aorta. Coronary vessels clear. 

Liver. Liver was enormous; surface nodular, 
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(J 
with large gratish-white tumor metastases; left 
lobe was enlarged to a greater size than the 
right. Stomach was rotated so that the anterior 
surface was in contact with the under surface 
of the left lobe of the liver. A large fungating 





Fic. 2. Photograph of autopsy specimen, showing 
carcinoma of the stomach, involvement of the 
liver and a gastrohepatic fistula. 


tumor mass which measured 6 cm. in diameter 
involved the anterior wall of the stomach near 
the greater curvature. This was in direct contact 
with the under surface of the liver and dense ad- 
hesions bound the two. Tumor mass had in- 
vaded the liver diffusely. There was much di- 
gestion of tumor tissue and the digested cavity 
was about the size of a large grapefruit (Fig. 2). 
A small area had broken through and was cov- 
ered with omentum. 

Gallbladder. Gallbladder was distended due 
to pressure on the cystic duct. Wall was thin 
and there were no stones. 

Anatomical Diagnosis. Adenocarcinoma of 
stomach with extension to the liver. 

Roentgen Diagnosis. Carcinoma of stomach. 
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LATE RESULTS FROM COMBINED ELECTRO- 
COAGULATION AND IRRADIATION 
OF SUPERFICIAL CANCERS 


By H. H. HAZEN, M.D. 


WASHINGTON, D.C. 


HE well-deserved popularity of elec- 

trocoagulation in America is due to the 
splendid pioneer work of Clark,’ Pfahler,® 
Wyeth," and a few others. My own work 
with this form of treatment was begun 
some ten years ago, and for the past six 
years has been the method of choice. Elec- 
trocoagulation presents certain great ad- 
advantages: (1) Examination of tissue is 
possible in all cases; (2) the removal of the 
growth is prompt; (3) it can be used in 
growths that have resisted irradiation, or 
that are situated in scar tissue or cartilage; 
(4) 1t can be used in areas that are difficult 
ot access to either the knife or irradiation: 
(5) the permanent results are superior to 
those obtained by any other method. By 
the proper use of local anesthesia the oper- 
ative procedures are practically painless; 
there is almost no after pain and the scar- 
ring is usually very slight as the wound 
granulates up from the bottom. The chief 
disadvantage is that the wound heals 
slowly; five weeks in the case of small 
growths, and seven to eight weeks in large 
growths being the usual time. During this 
period social activities may require a sim- 
ple dressing. 

The technique emploved has been the 
usual one in all details; all operations have 
been done under a local anesthetic; the 
growth circled with the cutting current 
and tissue removed for examination, then 
deep coagulation, and lastly the thorough 
undercutting of the skin in all directions. 
The roentgen or radium treatments were 
given as soon as the wound was healed, and 
consisted of 24 to 4 $.E.D. In some in- 
stances a second treatment was employed. 
Radium needles were used externally. In 
no instance was there irradiation of the 
draining lymph nodes, although the whole 
field for an area of at least 1 or 2 inches 


beyond the edges of the scar was irradiated 
in all cases of squamous cell cancer. 

In this study only the cases which have 
been personally checked are reported; in 
other words, they represent consecutive, 
unselected cases from private practice. 


Tape | 
Total cases followed... l.una cca eee 93 
IN CS aaa Sh Senter tes a A 27e Boag ten 54 
PONVAIES As Ax suger eee een nde an 39 


Squamous cell tumors, patients..12 growths... 


I 
Basal cell tumors, patients...... 81 growths. . .87 


Patients with multiple growths.. 6 


In addition there was one man who had 
20 basal cell cancers of the eczematoid, or 
psoriaform, type? removed with cure for 
two years. This tumor should be distin- 
guished from the Bowen type,’ or Paget’s 
disease,® both of which are believed to be 
intradermal tumors probably springing 
from glandular structure.’ 

The location of the prickle cell cancers is 
shown in Table i. 


Taste H 
WOU es pas aes e bus ARE E I 
Fela ase Sap AeA ede eal Pe ited. Oe aut a 7 
Nose. I 
CGE Bia eee teres eee cae eu) 3 


The location of the basal cell growths is 
shown in Table 1. 

With one exception the squamous cell 
cancers were of less than one year’s dura- 
tion and none were over an inch in diame- 
ter. The exception was in the case of an 
elderly man who had a growth of nearly 
3 inches in diameter situated upon the right 
cheek and secondary to lupus erythemato- 
sus. This patient was well for two years 
when he died from intercurrent disease, 
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The size of the basal cell lesions is given 
in Table iv. 


Tapte TY 
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The extent of the involvement, or the 
occurrence in scar tissue, whether pro- 
duced by trauma, disease, irritation, or 
operation 1s shown in Table v. 


Taste V 
Bone involvement. oaoa aana uaaa l 
Cartilage involvement................ y 
Scar tissue... aoaaa a eee eee 8 


In the course of 150 operations for malig- 
nancy there has been only one patient who 
complained of the scar, and in only one 
instance was there a serious postoperative 
complication. In the last mentioned in- 
stance a fatal pulmonary embolism de- 


veloped eight days after the removal of a 


vulvar neoplasm. A review of the litera- 
ture reveals the fact that such a complica- 
tion is exceedingly rare. In 3 instances 
there has been annoying, and in one other 
serious, hemorrhage in from three to six 
days after operation. In all instances opera- 
tive work had been carried down to the 
periosteum. It is possible that by using a 
weaker current, especially toward the con- 
clusion of the operation, the liability of 
such accidents can be materially lessened. 

The results in prickle cell cancer are 
shown in Table v1. 


The percentage of cures in prickle cell 
cancer was 75, and in unselected basal cell 
growths 97.5. There is an appalling paucity 
of reports of late results in superficial can- 
cer but the general impression is that the 
results are better than by any other 
method. Stevens!” reports 100 per cent of 
cures. Andrews! gives an excellent bibliog- 
raphy. A comparison of the results ob- 
tained in basal cell cancer by endothermy 
and various other procedures® is shown in 
Table vin; the figures represent the per- 
centage of cures. 


Tasce VIII 


Selected Cases Unselected Cases 


per per 
cent cent 
DUPROEWS cow ie eo 93 86 
Roentgen rays.......... 93 84 
Rad umeren aoaea 93 84? 
Curette and caustic. .... go? ? 
Endothermy........... 97.5 97.5 


The reports of the results obtained by 
various therapeutic measures in squamous 
cell cancer are widely divergent. This 1s 
because it is totally unfair to compare the 
results obtained by an excellent surgeon 
with those of an inexperienced roent- 
genologist, and vice versa. Once again the 
reports of experienced and reliable men 
would seem to show that combined endo- 
thermy and radiotherapy is by far the best 
method of treatment. 

There are many roentgenologists, of 
whom Martin’ is a notable example, who 
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believe in caustic doses bf irradiation. 
There is no doubt that a high percentage of 
malignancies of all types can be cured by 
doses of roentgen rays sufficient to cause a 
local necrosis. To me this does not appear 
as good a method as endothermy, for which 
there are several reasons: First, if filtered 
radiation 1s used the action upon deeper 
tissues will probably be marked. Several 
cases of irreparable damage to teeth and 
gums have been seen as a result of this 
method of treatment. Second, there is usua- 
tly more after-pain as the result thereof. 
Third, the question arises as to how heav- 
ily an area about 1 inch beyond the tumor 
proper should be irradiated. Certainly this 
whole area should not be treated with a 
dose sufficient to cause a necrosis and to 
treat the edges properly may be a good deal 
of a problem. Fourth, tissue is not always 
obtainable for biopsy nanless a preliminary 
curettage be done. Fifth, a knowledge of 
the extent of the lesion is much better 
learned from removal of the growth, such 
as is possible with the cutting knife, than 
from mere surface inspection and palpa- 
tion. Sixth, healing is apt to be slower than 
with endothermy. 

A study of failures is always of interest. 
The first instance was in a squamous cell 
cancer of the upper lip originating in a 
chronic radiodermatitis and where the pa- 
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tient positiyely refused an operation of 
necessary extent. Local recurrence occurred 
in one year. A second instance was where a 
cancer of the cheek had recently received a 
great amount of irradiation. In the third 
patient a rapidly growing prickle cell 
growth, of the most malignant type, on the 
bridge of the nose remained well for two 
years, but after ten months there was ex- 
tension to the cervical lymphatics. The two 
cases of failure in basal cell cancer were in 
rather extensive growths of the ear. In the 
first patient endothermy was not extended 
into the cartilage, and in the second case 
the operative field was not sufficiently 
wide. 


CONCLUSIONS 


Combined electrocoagulation and irradi- 
ation is the most successful method of 
combating superficial malignancy. Except 
where the cartilage or bone is deeply in- 
vaded it should be successful in all cases of 
basal cell cancer, and probably in about.75 
per cent of the squamous cell growths of 
lips and skin. Squamous cell growths in 
areas of radiodermatitis or scar tissue are 
especially dificult to manage. 

The cosmetic results are excellent; the 
only disadvantages are the slow healing 
and the tendency to hemorrhage where the 
periosteum is treated. 
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AN EPIPHYSEAL CHART 


By PAUL C. HODGES, Px.D., M.D. 


CHICAGO, ILLINOIS 


OST morphological questions in hu- 

man embryology or gross anatomy 
may be answered readily by reference to 
standard atlases and texts, but in the case 
of the non-adult skeleton much disagree- 
ment exists. The situation 1s explained in 
part by the fact that it is extremely difh- 
cult to obtain children’s bodies for dissec- 
tion. This limitation has not been particu- 
larly serious as far as the muscles, blood 
vessels, etc., are concerned and of course 
autopsies provide adequate material for the 
study of visceral development. It has, how- 
ever, greatly hampered study of the skele- 
ton during an important stage of its de- 
velopment. 

For many years roentgen rays have been 
employed to some extent in anatomical in- 
vestigation, but for the most part anatom- 
ists have ignored the roentgen method or 
even decried its use. Recently there has 
been general recognition that the roentgen 
rays constitute a dependable tool by means 
of which the anatomist can acquire an un- 
limited supply of material at any desired 
age.®10.12 However, the addition of roent- 
genologic data has introduced new prob- 
lems because such terms as “appearance of 
ossification” and “fusion of epiphyses”’ 
which have definite significance to the 
anatomist conducting a gross dissection 


Pek be reinterpreted if one is to use them 
° in 


describing skeletal roentgenograms. The 
point is illustrated by the publications of 
Stevenson! and Paterson.” The former re- 
porting on physical examination of dried 
skeletons gives ages of epiphyseal fusion 
somewhat greater than most other workers. 
The latter studying roentgenograms of the 
living finds epiphyses fused much earlier. 
Almost certainly these discrepancies repre- 
sent lack of uniformity in terms and criteria 
rather than true biological difference. Cer- 
tain ossification centers may escape detec- 


tion in conventional roentgenograms but 
be perfectly obvious at dissection. Paterson 
has pointed out Cohn’s* error in the case 
of the greater tuberosity of the humerus 
but agrees with him that the lesser tu- 
berosity does not appear as a separate 
center”. 

The chart presented here is designed for 
ready reference to contemporary informa: 
tion on most of the phases of skeletal de- 
velopment in the human trunk and ex- 
tremities of the sort likely to come up for 
consideration during the routine reporting 
of clinical roentgenograms. As far as posst- 
ble, it has been constructed on data from 
published roentgenographic studies of the 
living?-§.8.9.2.18 but, in order to accomplish 
some degree of completeness, it has been 
necessary to draw as well on the published 
results of dissecting room studies, roent- 
genograms of dead material and the study 
of cleared specimens." 


SPINE 


In the case of the primary vertebral 
centers, the chart accomplishes conven- 
tionalization without serious distortion of 
Bardeen’s classical publications.! Hanson’s 
articles supply data for the late epiphyses.’ 
Roederer and Lagrot’s'' data on fusion of 
laminae are controversial and may not 
stand the test of time. They have been em- 
ployed in the chart because they are based 
on studies of the living and, in a general 
way, seem to agree with casual uncon- 
trolled observations in this laboratory. 


NUTRIENT CANALS 
Harman,’ working in Sullivan’s labora- 


* In spite of this, it seems well to include the lesser tuber- 
osity in the chart on the assumption that dissecting room reports 
are dependable and that special tangential views of the anterior 
surface of the humerus in children of about three years will prob- 
ably show this center in roentgenograms as well. 


* From the Division of Roentgenology, Department of Medicine, University of Chicago. 
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i 
tory at the University of Wisconsin, has 
shown that there is much variation in the 
number, location, and direction of the nu- 
trient canals of the femur. Presumably the 
same is true of other long bones, but if one 
keeps in mind the possibility of variation, 
it is probably safe and of some value to 
recognize the existence of a conventional 
pattern. According to this convention, the 
canal, in its passage from the cortex to the 
medulla,is directed toward the end of a long 
bone at which the epiphysis appears latest 
and fuses earliest or, in those bones equip- 
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ped with only one epiphysis, toward the 
end lacking an epiphysis. 
VARIATIONS 

Only the most common of the congenital 
anomalies are shown in the column at the 
left, but it is planned to publish later Part 
I] dealing in some detail with anomalies of 
trunk and extremities, and Part III show- 
ing the normal and anomalous develop- 
ment of the skull. 

The method of charting is a modification 
of that used in the textbook of Schinz, 
Baensch and Friedl." 
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MARCH FOOT OR PIED FORCE 


OENTGENOLOGISTS should be tn- 
terested in the condition known as 
“march foot” or “pied forcé” for two rea- 


a 7 sens: first, because it was one of the first 


conditions to be investigated by the roent- 
gen ray, and second, because of the possi- 
bility of its confusion with a malignant pro- 
cess. The first roentgen-ray observations 
were made by Stechow of the Prussian 
Guard, at Madrid, in 1897. He discussed 
fracture of the metatarsals as the cause of 
swollen feet in soldiers, having seen thirty- 
six cases. The condition was first described 
in 1855 by Breithaupt who observed cases 
of persistently edematous and painful feet 
occurring in soldiers. He called it “Fussge- 
schwulst,” that 1s, a traumatic inflamma- 
tion of the tendon sheaths. It was later de- 
scribed by Chapotot and Boisson in an ar- 
ticle entitled “Le Pied forcé.” Reports of 
this condition have appeared from time to 
time in the foreign literature but compara- 
tively little has been published in American 
journals. 

March foot is a subacute, painful affec- 
tion of the forepart of the foot, occurring 
chiefly about the shafts of the metatarsals 
and surrounding soft parts. It has an in- 
sidious development with slowly increasing 
pain, which first arises after prolonged ex- 
cessive effort, later after ordinary exer- 
cises, and ultimately may become continu- 
ous, often incapacitating the patient. Since 
the introduction of motor transports for the 
rapid movement of troops the condition 
has become much rarer, though it still oc- 
curs among soldiers. It is also found among 
the civil population in those engaged in 
similar heavy occupations, such as ped- 
lars, and it may occur in those engaged in 
sports, such as golfing; cases have been 
found in women engaged in strenuous 


standing and weight-carrying work, for ex- 
ample, waitresses, shop assistants, and 
nurses. 

Clinically the condition is characterized 
by swelling which appears on the dorsum 
of the foot, usually in the region of the 
shafts of the second and third metatarsals 
invading the soft tissues and bone. The 
skin may be slightly reddened and defi- 
nitely tender to palpation. This later may 
be accompanied by bony swelling of the 
shaft of one of the metatarsals, usually the 
second or third. The swelling of the shaft 
of the metatarsal is due to the presence of 
callus which has arisen around an oblique 
or V-shaped fracture of the shaft of the 
metatarsal at the junction of the middle 
and distal thirds, the fracture occurring 
there because it 1s slightly weakened due to 
the entry of the nutrient vessels into the 
metatarsal shafts at that point. 

Dodd! has recently called attention to 
the condition and he believes that “March 
occurring in architectually weak feet. In 
these muscular spasm and exhaustion al- 
ternate, and as the latter supervenes, the 
stout ligaments of the foot are gradftglly 
stretched, and direct trauma to the bony. 
skeleton of the foot occurs. These un- 
damped shocks will produce effects in the 
weakest bones Arst, and the slender, re- 
silient metatarsals fall into this category. 

“As the flat-foot develops, the feet take 
up the usual flat-foot position, pointing 
outwards, instead of approximately straight 
forwards. Thus the body weight is no 
longer carried through a line passing be- 
tween the first and second metatarsals, 
parallel to their shafts, and distributed 


1 Dodd, Harold. Pied forcé or march foot. Brit. J. Surg. July, 
1O33, 27, P3lvi44. 
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squarely on to the five heads of the meta- 
tarsals, but falls largely in an oblique direc- 
tion on the inside of the foot, i.e., on the 
first most ..., the second next, then the 
taird, and to a lesser degree on the fourth 
and fifth. If the foot is architecturally 
weak, as appears to be frequently the case 
in March Foot, then a hypermobile first 
metatarsal will roll away from this weight, 
and as a congenitally short metatarsal can- 
not reach to the ground to carry the strain, 
then the weight must pass primarily on to 
the second metatarsal and in decreasing 
amounts through the third, fourth, and 
fifth.” The first metatarsal is a much larger 
and stronger bone than either the second 
or third so that structural changes resulting 
from abnormal stress will be shown much 
earlier in the second and third than in the 
first metatarsal. Extra stress does, as Dodd 
says, occur on the first metatarsal, as is 
shown by the thickening and increased 
density of its outer border, this sign being 
present in all the fourteen cases which he 
studied roentgenographically. In flat-foot, 
after the first metatarsal, the brunt of the 
misplaced weight falls on the second meta- 
tarsal and when the supporting power of 
the muscles and ligaments of the calf and 
foot is exhausted, the second metatarsal 
would be the first to “crack” because it has 
a much more slender bony structure than 
the first metatarsal. Dodd concludes that 
march foot is probably an auto-traumatic 
complication of subacute flat-foot in an 
arclftecturally weak foot, rather thana 
separate clinical entity. 
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The roentgen findings are of considerable 
importance. There is usually bony swelling 
of somewhat fluffy, bulbous outline, due to 
callus, at the junction of the distal and mid- 
dle thirds of either, and occasionally even 
of both, of the shafts of the second or third 
metatarsals, much less often of the fourth 
or fifth, and extremely rarely of the first. 
The bony proliferation occurs around a 
partial or complete fracture, usually with- 
out displacement. In the early stages there 
is Increased density of the shafts of the 
metatarsals where the interosseous muscles 
arise, namely, the second, third, fourth, 
and inner border of the fifth. The outer 
border of the first metatarsal shaft is also 
dense, but the change is most marked in 
the second or third metatarsal shafts. 
Other bulbous swellings may occur about 
the shafts of the proximal phalanges of the 
second, third and fourth toes. These bulb- 
ous swellings are probably due to localized 
periostitis at the site of attachment of the 
flexor tendon sheaths. The bony prolifera- 
tions about the shafts of the metatarsals 
may be so dense at the time the patient is 
roentgenographed as to completely obscure 
the subperiosteal type fracture and, owing 
to the bony reaction to the trauma, namely, 
an excessive periostitis, the condition is fre- 
quently mistaken for sarcoma of the shaft 
of the metatarsal or for syphilitic periosti- 
tis. It is imperative that the condition 
known as march foot be thought of asa pos- 
sibility in the differential diagnosis as oth- 
erwise the patient may be subjected to an 
unwarranted operation or amputation. 
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MEETINGS OF ROENTGEN SOCIETIES 


UNITED STATES OF AMERICA 

AMERICAN RoentTGEeN Ray SOCIETY 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. 

Annual Meeting: Pittsburgh, Pa., Sept. 25-28, 1934. 

AMERICAN COLLEGE or RADIOLOGY 

e Secretary, Dr. Albert Soiland, 1407 S. Hope St., 
Angeles, Calif. 

Annual meeting: Cleveland, 1934. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. 

Annual meeting: Cleveland, Ohio, June 11-15, 1934. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syr- 
acuse, N. Y. 

Annual meeting: 1934, to be announced. 

RapioLogicaL Secrion, Batrimore Mepicar Socrery 
secretary, Dr. W. B. Firor, 1100 N, Charles St., Baltimore. 
Meets third Tuesday in each month from September to 
May. 

Rapio.ocicat Section, Los Ancetes Country MEDICAL 
SOCIETY 
Secretary, Dr. R. T. Taylor, Los Angeles, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. C. H. Heacock, 20 S. Dunlap St., Mem- 
phis, Tenn. 

Annual meeting: Richmond, Va., November, 1933. 

BrookxLyN Roenrcen Ray SocierY 
Secretary, Dr, G. W. Cramp, g21 President St., 
lyn, N. Y. 

Meets monthly on first Tuesday, October to April. 

BurraLo RapioLocicaL Society 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. 

Meets second Monday of each month except during 
summer months, place of meeting selected by the host. 

Cricaco ROENTGEN SocieETY 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. 

Meets second Thursday of each month October to May 
inclusive at the Palmer House. 

Cincinnati RapioLogIcaL SOCIETY 
Secretary, Dr. H. G. Reineke, Christian R. Holmes 
Hospital, Cincinnati, Ohio. Meetings held monthly. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Otto Glasser, Cleveland Clinic. 

Meetings are held at 6:30 p.m. at the Cleveland Cham- 
ber of Commerce Club rooms on the fourth Monday of 
each month from October to April, inclusive. 

Derrorr Roentcen Ray anp Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. 

Meets monthly on first Thursday from October to May, 
at Wayne Country Medical Society Building. 

FLorIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. MeL. Shaw, 418 St. James Bldg., 
Jacksonville, Fla. 

Meetings held twice a year, May and November. 


Los 


Brook- 


Tutinois RAapioLocicaL Sociery 
Secretary, Dr. H. W. Grote, 219 N. Main St., Blooming- 
ton, HL 
Regular meetings held quarterly. 

Inprana ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 

Annual meeting each February 22 in Indianapolis. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. S. W. Donaldson, St. Joseph’s Mercy 
Hospital, Ann Arbor, Mich. Three meetings a year, Fall, 
Winter, and Spring. Next meeting, Detroit, Mich., 
February, 1934. 

Minwavukee Rogenrcen Ray Sociery 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 
waukee, Wis, 

Meets first Friday in October, December, February and 
April. Place of meeting designated by the president. 

Minnesota RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. 

New Encianp Roentoen Ray Society 
Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Boston, Mass. 

Meets monthly on third Friday, Boston Medical Library. 

New York ROENTGEN SOCIETY 
Secretary, Dr. C. W. Schwartz, 33 E. 68th St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, az 8:30 P.M. 

Norru Carona RoentrGen Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N.C. 
Annual meeting at time and place of State Medical So- 
ciety. Mid-year scientific meeting at place designated. 

Cenrrat New York Roentcen Ray Socrety 
Secretary, Dr. FL S. Bull, 604 Masonic Temple, Auburn, 
N. Y. 

Three meetings a year—January, May and November. 

Paciric Roenrcen CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., SEN ia 
cisco, Calif, 

Meets annually, during meeting of California Medical 
Association 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Karl Kornblum, Graduate Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 P.M., in Thompson Hall, College of 
Physicians, 19 S. 22d St, 

RocuesTer Roentcen Ray Society, Rocuesrer, N. Y. 
Secretary, Dr. W. W. Fray, Strong Memorial Hospital. 
Meets monthly on second Thursday from October to 
May, inclusive, at 7:45 at the Rochester Medical Associa- 
tion Building. 

St. Lovis Roentrcen CLUB 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets first week of each month. Time and place of meet- 
ings designated by president. 

Sour Carona X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston. 


Pu "ecretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Meets at time and place of South Carolina State Medical 
Association. 

Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 

University or Micuican Roentcen Ray SOCIETY 
Secretary, Dr. C. C. Taylor, University Hospital, Ann 
Arbor, Mich. 

Meets first and third Wednesday evening of the month 
from October to June, at 8 o'clock in the amphitheatre of 
the University Hospital. 

Jwiverstry of Wisconsin Roentcen CLUB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Mad- 
ison, Wis. 

Meets monthly on last Thursday, October to April, Serv- 
ice Memorial Institute, at 4:30 P. M. 

Virginia ROENTGEN Ray CLuB 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore St., 
Petersburg, Va. 

Meets annually in October. 


Cusa 
COCIEDAD CUBANA DE RADIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Luis Fariñas, Animas 110, Havana, Cuba. 
Meets monthly in Havana. 


BrRIrIsH EMPIRE 

EririsH Insrirure or RADIOLOGY INcoRPORATED WITH 
THE RONTGEN SOCIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 P.M., at 32 Welbeck 
St., London, W. 1., or as advertised. 

Evecrro-THERAPEUTIC SECTION OF THE Royat SOCIETY 
or Mepicine (Conrinep ro Mepicat MEMBERS) 

Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 1 
Wimpole St., London, W. 1. 

Sscrion of RapioLocy anp MepicaL ELECTRICITY, Avs- 
TRALASIAN MEDICAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
Brrrisu MEDICAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

Section on RapioLoGyY, CANADIAN MEDICAL AssociaTion 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

Inp1aAn RADIOLOGICAL ASSOCIATION 
secretary, Sd. Subodh Mitra, 148 Russa Rd., Calcutta. 
Meets annually in January, and at such places and times 
as the Council may appoint. 

RabIoLocicaL Section, New ZEALAND BririsH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
shurch. Meets annually. 


CONTINENTAL EUROPE 
Be LGIAN Society oF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alhes, 134, Louvain, 
Belgian). 
Meets monthly on second Sunday at d’Egmonds Palace, 
3russels, except in the summer time. 
SozrÉrÉ pE RapioLocie MÉDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
SozrÉTrÉ Suisse DE RADIOLOGIE (SCHWEIZERISCHE RÖNT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. 
Meets annually in different cities. 





Socifré FRANCAISE p’ELECTROTHERAPIE ET DE RADIOL- 
oGiE MEDICALE . 

Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 

ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RADI- 
OLOGISTS IN CzZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11/52. 

DEUTSCHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April in different German cities, at 
least once in five years in Berlin. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent Secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Deurcy Society of ELECTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. X 

Socera Irarraxa RapioLogia MEDICA 
Secretary, Professor M. Ponzio, Universityof Turin, Turin. 

SOCIETATEA ROMANA DE RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine 30, 
Bucarest, Rumania. 

Meets second Monday in every month with the excep- 
tion of July and August. 

ALL-Russran Roentcen Ray Association, LENINGRAD, 
USSR, in the State Institute of Roentgenology and Radi- 
ology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and 5. G. Simonson. 
Meets annually. 

LeninGRAD Rogentcen Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow Roentcen Ray SOCIETY. 

Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Pouisy Sociery or RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Secrion, Porsu Socrery or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summer time. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summer time. 

Society or Mepicat RADIOLOGY or SWEDEN 
Meets in Stockholm. 

Socrery or Mepicat RADIOLOGY IN Norway 
Meets in Oslo. 

Socrery or Mepicat. RADIOLOGY IN DENMARK 
Secretary, Dr. H. Scheuermann, Copenhagen. 

Meets on the second Wedgesday of each month from 
October to July in Copenhagen, at 8 o'clock in the State 
Institute of Roentgenology. 

Socrery or Mepicat Rapio.ocy IN FINLAND 
Meets in Helsingfors. 

Vienna Society oF RoENTGENOLOGY 
Meets first Tuesday each month, October to July. 

ORIENT 

JAPAN X-RAY ASSOCIATION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Kinkr RoenrGen-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawagike, Kyoto, 
Japan. Meets bi-monthly on third Sunday. SIN 
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JAPANESE ROENTGEN SOCIETIES 
AND ROENTGENOLOGICAL 
LITERATURE 


Nore: The following interest- 


a 





EDITOR'S 
ing letter was received by Dr. Paul C, 
Hodges of the University of Chicago and 
it has been forwarded to the Journal with 
the thought that the information it con- 
tained concerning Japanese roentgen so- 
cieties and literature would be of interest 
to the readers of the Journal: 


My Dear Dr. Hopnces: 

I want to acknowledge your letter, dated 
April §, which reached me unusually late for 
some unknown reasons; this may partly ex- 
plain my delay in answering your letter. 

Although we have many articles published 
in many different magazines about Roentgen- 
ology nowa-days, most of them are only written 
in the Japanese languages and only few have 
foreign abstracts; for example, the official 
Journal for the Nippon Roentgen Society has 
no foreign abstracts. 

In this circumstance I feel it exceedingly in- 
convenient to show our works in Japan to the 
foreign colleagues at the present time. The 
“Literaturregister’” is the book which has been 
published by Dr. K. Fujinami and his asso- 
cates, Keio University, Tokyo, and this con- 
tains all the names of literatures about Roent- 
genology and Physical Therapy in Japan i912- 
1929, translated into German language. [I am 
sending this to you and I hope it may help you 
to give some idea of our works in Japan in 
Roentgenology. 

The Nippon Society has been established in 
1922 and the first official Journal of the society 
was published in July of this year. Since then 
the Journal of the Nippon Roentgen Society is 
published six times a vear in every month. Un- 
fortunately, the articles are written only in the 
Japanese language without foreign abstract at 
the present time. The Nippon Roentgen 50> 
ciety has a local branch in main cities in Japan 
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and every branch holds a scientific roentgen 
meeting regularly once every month. In April 
every vear the Nippon Roentgen Society holds 
its annual general meeting cooperated with the 
other branches of Medicine at one of the large 
cities which have also their meetings at the 
same place respectively. The Nippon Roentgen 
Society has about 700 regular members at pres- 
ent time and the president-elect of this year is 
Professor Ka:chiro Manabe, who is the director 
of the Physical therapy Department of the 
Tokyo Imperial University. Besides the official 
Journal of the Nippon Roentgen Society, we 
have two private magazines for Roentgenology 
and Physical therapy. One is the “‘Igaku- 








shimpo” and the other is the ‘Jitsusen-Iri- 
gaku.” The former is published every month 


and edited by Dr. Juichi Ogawa, Kobe, and the 
latter is edited and supervised by Professor K. 
Fujinami, Keio University, Tokyo and pub- 
lished every other month, six times a year. 

The “Sakura” film has made its first appear- 
ance as the Japanese-made film very recently 
and 1s on sale from the beginning of May cf this 
year after repeated experimentations and obser- 
vations of many Roentgenologists who all agree 
“Sakura” films are available as X-ray diagnos- 
tic lms and the slight inferiority of its quality 
to the imported films is to be compensated by 

the prices which are almost 25% cheaper than 
the foreign films. 

Our works in St. Luke’s hospital are recently 
very much enlarged and we have about 60-70 
patients daily in our Department of Roentgen- 
ology and Physical T herapy, keeping the staff 
busy. 

The St. Luke’s Medical center will have its 
dedication ceremony on the fourth and fifth of 
July for the New Building of Nursing Dormi- 
tory and part of the hospital building. The 
buildings for the out-patient and Roentgenol- 
ogy are not built vet, so that we don’t know 
whether we are moving to the new building or 
not, 

Yours Sincerely, 
TAKEO INOUYE 
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A COMBINED SINUS AND MASTOID HEAD REST 


By RALPH E. HERENDEEN, M.D., avd FRANK HUBER, M.D. 


NEW YORK CITY 


HIS apparatus, primarily for the roent- 
genography of the nasal accessory s1- 
nuses and mastoids, is based on the princi- 
ple of adjusting the head rest for the differ- 
ent positions of the patient’s head without 
moving or changing the angle of the tube. 
The device is essentially a tunnel for an 
8” X10” cassette which can be tilted at any 
desired angle in one plane with or without a 
simultaneous 15° tilt to either side. By this 
means the various postures used in sinus 
and mastoid roentgenography may be ob- 
tained with a constantly vertical central 
ray. A transparent top of some celluloid 
material may be optionally incorporated in 
the tunnel supplanting the opaque top and, 
with the employment of a mirror below, 
aids somewhat in positioning the head, 
notably in the nose-forehead sinus view 
and in the mastoid view, but this innova- 





Fic. 1. Lateral view of head rest with tunnel tilted 
at 20°. (Usual angle for nose-forehead sinus.) 


tion, originally reported by Petersen,! 1s by 
no means indispensable. Metal masks are 
placed over the tunnel top to block out 

1 Petersen, B. W. A simple quick centering apparatus for 


stereoscopic mastoid roentgenography. Am. J. ROENTGENOL. & 
Rav. THERAPY, 1932, 28, 561-562. 


secondary radiation. For the sinus series 
the diameter of the orifice in the mask 1s 
from 5 to 6 inches and for the mastoid 43 
inches. The cone or cylinder used must 
necessarily produce a beam of slightly 
greater diameter. 





Fic. 2. Oblique view of head rest with 15° tilt in two 
planes for examination of right mastoid. Note re- 
flections of centering lines in mirror below. 


The actual procedure of examination 1s 
to seat the patient before a small table on 
which the head rest is placed. The central 
ray of the vertical roentgen-ray beam 1s 
made to pass through the center of the 
circle on the tunnel top. Technical fac- 
tors are those of non-Potter-Bucky head 
roentgenography. Immobilization or rather 
steadying of the head either by lateral 
clamps or a weighted canvas band is some- 
times desirable. This‘is preferable to rais- 
ing or lowering the tube for direct immo- 
bilization of the head with the cone or cyl- 
inder. 

The sinus views are taken in the follow- 
ing sequence: 

1. Lateral (right or left)—-center external 
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Fic. 3. Set-up for right lateral position. 


t 


Fic. 4. Set-up for nose-chin (Waters) sinus position. 


iN 





canthus, head true lateral, tunnel hori- 
zontal. 

2. Nose-chin (Waters)—center tip of 
nose, elevated 3 inch by small cork block, 
tunnel horizontal. 

3. Nose-forehead—center root of nose 
(glabella), using mirror before inserting 
cassette, tunnel tilted 12 to 20°, usually 
17°. This latitude of inclination varies di- 
rectly with the size of the nose and is con- 
sequently smaller for children. 

4. Vertico-mental (Hirtz)—chin extended 
to upper edge of orifice and mask, head 
hyper-extended, center midway between 
chin and larynx, increase the tunnel angle 
until the central ray passes through the 
sella point (1 inch in front and above the 
external auditory meatus). By this ma- 
neuver the base line of the skull approaches 
the horizontal. It is frequently necessary to 
tilt the tube slightly; the shorter the neck 
and more receding the jaw, the greater the 
angle to which the tunnel must be raised. 

Similarly in investigation of the mas- 





ic. 5. Set-up for nose-forehead sinus position. 
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Sinus and Mastoid Head Rest 





lic. 6. Set-up for vertico-mental (Hirtz) 
sinus position. 


toids the patient is seated, although for 
children the reclining position may be used. 
A 15° double tilt of the tunnel is obtained 
and the tube centered to either right or left 
opening in the mask. The head is placed so 
that its median sagittal plane is parallel to 
the plane of the tunnel, the chin always 
pointing down and out. The external audi- 
tory meatus is centered using the mirror. 
Right and left sides are taken. Stereoscopic 
views are made by shifting the tube to- 
wards the occiput. 

In addition to these routine views the ap- 
paratus is well adapted to several accessory 
views. The optic foramen and the relation 
of the canal for the optic nerve to the pos- 
terior ethmoidal and sphenoidal cells is well 
shown by the Rhese or oblique position in 
which the orbit is centered and the head 
rests on three points: the outer portion of 
the eyebrow, the cheek bone, and the side 
of the nose. The tunnel is horizontal. The 
Arcelin position for the petrous tip and an 


Fic. 7. Set-up for oblique or Rhese position 
for optic foramen. 


oblique view of the mastoid utilizes the 
same set-up except that the center point is 
midway between the external canthus and 
mastoid tip. Stereoscopic views may be 
made in both of these positions by employ- 
ing the same technique as in the mastoid 
stereo. It is possible to include both these 
views in a single exposure by using the 
mask with the large opening and the tech- 
nique for the optic foramen. 

The tunnel also lends itself to plain or 
stereoscopic lateral views of the jaw by ele- 
vating one end piece. Here, however, the 
tube must be angled as for the usual jaw 
view. 

Adoption of the principle set forth by 
Loughery and Stecher? supplies a method 
of obtaining the four sinus views or stereo- 
scopic views of both mastoids on a single 
10” X12” cassette. This is accomplished by 


* Loughery, T. P., and Stecher, W. R. An improved stereo- 
scopic mastoid examination. Am. J. RoentGcenot. & RAD. 
THERAPY, 1933, 29, 112-115. 
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means of a suitable mask and by insertion allow. Standardization of views is a dis- 


of the cassette in its long axis. tinct aid in interpretation. Results are re- 
By the use of this combined sinus and producible. 
mastoid head rest the technique of exami- The apparatus is suitable for all the 


nation is simplified as much as the require- views necessary in a complete investigation 
ments of multiple and accurate positioning of the sinuses and mastoids, and supplants 
more complicated and expensive mecha- 
nisms. 





Kic. 8. Set-up for right mastoid position. Note re- FiıG. 9. Set-up for nose-forehead in illustrating 
flection of field in mirror. centering of head in mirror. 
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e ROENTGEN DIAGNOSIS 


SKELETAL SYSTEM 


Frejka, Bepricn. Kyphosis adolescentium. 
7. Bone & Joint Surg., July, 1932, 74, 545- 
KE 
IIF 


Kyphosis adolescentium was first described 
by Scheuermann, 1921. Mau, Sorrel and Dela- 
haye, Buchman, and others, attribute the dis- 
ease to the changes in the spinal epiphyses and 
consider this condition to be definitely similar 
to Legg-Perthes-Calvé’s disease of the hip joint. 
The author states, however, that this opinion 
does not tally with the fact that this affection 1s 
not limited to the period from twelve to twenty- 
five years of age, for it is frequently observed in 


the first decade of life, before the epiphyses are 
developed. 

Mau, quoted by the author, distinguishes 
three stages in the development of kyphosis 
adolescentium: (1) the stage of onset, (2) the 
stage of deformity which exists usually for a 
long time, two or more years with gradual in- 
crease of the condition and (3) the stage of 
reparation. Mau emphđsizes the fact that the 
latter stage depends upon the period of growth 
and the roentgen ray shows that the irregular, 
toothed, indistinct outline of the vertebral bod- 
ies again becomes clear, the atrophy disappears, 
the anterior edges of the vertebral bodies de- 


velop areas with spurs which change in severe æ 


cases, with the result that the anterior part of 
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the body becomes saddle-shaped. Mau explains 
this condition as originating in the overloading 
of the spine at the time the epiphyses are de- 
veloping. The blood vessels nourishing the epiph- 
yses become injured and finally obliterated 
which results in a necrosis of the epiphyses. 

Scheuermann and Mau call the small toothed 
projections at the upper and lower anterior 
borders of the vertebral bodies the special epiph- 
yses and Mau suggests in detail an analogy 
to the epiphyses of animals. However, Schmor'! 
does not regard these as typical epiphy ses, their 
function being to join the vertebral body firmly 
tothe vertebral plate. This union is so firm that 
occasionally, by trauma to the epiphysis, a 
triangular section is torn from the body of the 
vertebra. 

Schmorl’s theory of the cause of kyphosis 
adolescentium is that of a disturbance in the 
development of the intervetebral discs. In the 
roentgenogram, rounded or toothed projections 
of the intervertebral plate into the bone tissue 
of the body can be seen. With the overloading 
due to trauma, the tissue of the nucleus pulpo- 
sus presses into the openings of the body, caus- 
ing an atrophy of the bone which often extends 
into the spongiosa, Further progress 1s stopped 
by reactive changes which result in a 
condensation and a walling off of the “knot” 
“whorl.” These small furrows of bone, n 
considers as typical of adolescent kyphosis. 

Frejka, in spite of the authority of Schmorl, 
does not consider that this thoroughly explains 
all the phenomena which accompany kyphosis 
adolescentium. It fails to explain the blurred 
outline of the anterior part of the bodies of the 
vertebrae in the early stages of the affection, 
and also does not explain the typical cycle of 
two or three years as described by Mau. He 
reports 3 cases, all of which showed evidence of 
malerculous involvement of the spine. In the 
first patient the illness began at the eighth to 
the tenth year, in the second the symptoms 
were first nociced between the fourth and sixth 
years and in the third, at twenty-three years of 
age. The onset of the disease in these cases has 
no relation to the development of the vertebral 
epiphyses. In the first case, the roentgen find- 
ings were identical with the picture of Scheuer- 
mann’s cases and in addition showed added 
shadows of an oblong abscess which completed 
the picture of the tuberculous process. In the 
second and third cases, the roentgenograms 
showed varying degrees of saddle-shaped de- 
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formity of the anterior borders of the vertebral 
bodies, condensation of the margins of the bod- 
ies, and at the time of the early examinations, 
indistinct anterior borders of the bodies. The 
author did not consider these findings as typical 
of Scheuermann’s kyphosis. He thinks they are 
due to an unusual form of tuberculosis. 

He believes his cases, as described very com- 
pletely 1 in this paper, are interesting from a two- 
fold point of view, showing first, that one of 
the causes of the “stiff, round back” may be 
tuberculosis; and second. that an inflammatory 
process of eiberculosic of the spine may pursue 
a mild course for a long time, without definite 
clinical or roentgen evidence, and the actual 
condition may not be demonstrable until after 
a period of several years. It is obvious that all 
cases of round, stiff back cannot be explained 
as due to a latent tuberculosis, for this is only 
one of the causes. It has been demonstrated in 
recent years by Italian authors that the dis- 
turbances of the hypophysis can also produce 
the typical clinical picture of kyphosis adoles- 
centium.--R. S. Bromer. 


Coxepon, Russert T. Spondylolisthesis and 
vertebral anomalies in skeletons of American 
aborigines. With clinical notes on spondvlo- 
listhesis. 7. Bone & Joint Surg., July, 1932, 
ly 511524. 

The anatomical material on which this study 
is based comprises nearly 200 skeletal remains 
of American aborigines, obtained in the course 
of archeological investigations in the Columbia 
River region. Bilateral separation of the neural 
arch was found in 10 subjects. This occurred in 
the fifth lumbar vertebra in g subjects, in the 
fourth lumbar in one; in one of the g subjects, 
the bilateral defect occurred in both the fourth 
and fifth lumbar vertebrae. These subjects also 
in some instances showed marked changes in 
the structure of the first sacral body, related to 
changes in the accompanying fifth lumbar ver- 
tebra. In 5, in which the defective fifth was 
superimposed upon the first sacral segment in 
the position assumed during the life of the sub- 


ject, definite evidence of spondvlolisthesis was 


found. 

In the living subject, existence of the defec- 
tive neural arch cannot be demonstrated by 
the roentgen examination. When, however, 
spondylolisthesis is present and there is con- 
siderable space between the two parts of the 
divided arch, the defect may be visualized. 
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Its existence 1s suggested when the anteropos- 
terior diameter of the vertebra involved in 
spondylolisthesis 1s greater than that of the 
other lumbar vertebrae, as seen in the lateral 
roentgenogram. Bilateral separation of the arch 
results in a marked instability of the lumbar 
spine. Congdon believes that the increasing 
knowledge, gained from roentgenographic ex- 
amination and operative findings, indicates that 
this defect is the fundamental etiological factor 
in a rather large group of cases of spondylolis- 
thesis.—-R. S. Bromer. 


Lawson, Jons D. Lateral dislocation of the 
vertebra. 7. Bone & Joint Surg., April, 1932, 
14s 387-390. 


Lateral dislocations of the vertebrae are still 
rare, few having been reported in the literature. 
Lawson reports 3 cases: 

A lateral dloa d of the fourth lumbar 
ae upon the fifth. 

2. A fracture of the body of the twelfth dor- 
sal; marked narrowing of the eleventh inter- 
vertebral disc; lateral dislocation of the twelfth 
upon the eleventh, the displacement being ap- 
proximately three-fourths of an inch. 

3. Fractures of the transverse processes, left 
side, of the first, second, third, fourth and fifth 
jambat Venere: fractures of the transverse 
processes, right side, fourth and fifth lumbar; 
transverse fracture of the sacrum extending 
from the lumbosacral joint laterally to the 
sacroiliac joint on the left; fracture of the tip 
of the fifth lumbar spinous process; lateral dis- 
location of the fifth lumbar on the first sacral 
vertebrae. 

The case histories are illustrated with roent- 
genograms of the three patients.—-R. $. Bromer. 

e 
KLEINBERG, SAMUEL. Unilateral subluxation of 

the lumbosacral joint. Y. Bone & Joint Surg., 

April, 1932, 74, 384-386. 


Kleinberg’s case is that of a patient com- 
plaining of persistent back disability after a 
trauma of a back wrenching nature. Non- 
stereoscopic roentgenograms showed a change 
in the relations between the fifth lumbar verte- 
bra and the adjoining fourth lumbar and the 
sacrum. Less of the fifth lumbar could be seen 
on the right side than on the left. The right 
lumbosacral articulation was not visible, while 
the left was clearly outlined. Stereoscopic films 
revealed a definite lesion. The fifth lumbar ver- 
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tebra was rotated forward on the right side and 
the articular processes were one in front of the 
other instead of lateral to each other as on the 
left side. The rotary dislocation of the fifth 
lumbar, Kleinberg believes, accounts for the 
flattening in the right lumbar area on clinical 
examination, the sensitiveness to pressure, the 
painful limitation of motion, and the disability 
of which the patient complained.—-Ak. S. Bro- 
mer. 


WILLIS, [THEODORE A. Backache; an anatomical 
com dera oi: 4. Bone & Joint Surg., Aprl, 
1012524; 2077272: 


Willis states that the human back is particu- 
larly subject to aches of muscle, Joint and liga- 
mentous origin because of its complicated struc- 
ture, its adoption of the upright posture, and 
because of its frequent defects of development 
in the lumbosacral area, some of which are seri- 
ous mechanical faults Because of its compli- 
cated structure, careful anatomical study is 


necessary for the explanation of many cases of 


backache. At points where the normal curves 
of the spine meet, the back is particularly lable 
to strain and irritation from any source, with 


resulting sprain or arthritis. Exaggeration of 


the curves from habit, fatigue, or other cause 
increases such hability. 


Willis discusses the following anomalies of 


the spine and their relation to backache: varia- 
tions in the number of presacral vertebrae, 
variations in the number of rib-bearing seg- 
ments, occasional appearance of half vertebrae, 
irregular fusions of segments. Asymmetrical 
sacralization and defective lumbosacral articu- 
lation are of definite interest only as they pro- 
vide points of lessened resistance to the stresses 
of function, with susceptibility to muscle and 
ligament injury. The presence of this anomaly, 
as demonstrated by the roentgen ray, does not 
solve the problem of pain in the back and is not 
in itself an indication for operation. Separate 
neural arch is a condition which has long been 
recognized but its frequency of occurrence and 
clinical importance haye not been generally 
recognized. Its relation to spondylolisthesis 1s 
now well known. It is the result of defective 
ossification of the vertebrae. Symptoms of this 
condition are those of ligamentous Injury, acute 
or chronic, and referred pain. Until actual dis- 
placement takes place, the roentgen evidence ts 
usually lacking.-R. S. Bromer. 
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Pomeranz, Maurice M. Intrapelvic pretru- 

sion of the acetabulum (Otto pelvis). Y. Bone 

CF Joint Surg., July, 1932, 74, 663-686. 

iene defines the condition which he de- 
scribes in his paper as a non-traumatic, chronic 
progressive arthritis of the hip joint, charac- 
terized by intrapelvic protrusion of the acetab- 
ulum and head of the femur. This lesion was 
recognized by Otto in 1824, and although occur- 
ring infrequently, is of considerable | Importance 
to orthopedic surgery and obstetrics. Variations 
in the pathological findings and in the wide 
range of etiological factors have occasioned a 
wide difference of opinion in regard to the dis- 
ease. An overwhelming majority of writers, 
Pomeranz states, believe it is not a disease en- 
tity, but rather the end-result of an inflamma- 
tory process. Some regard it as a juvenile osteo- 
arthritis or other chronic deforming process, 
the deformity being manifested years after re- 
covery from the original acute infection. Nu- 
merous bacterial agents have been believed to 
be concerned in the process, including the tu- 
bercle bacillus, the gonococcus, the streptococ- 
cus, etc. From an etiological standpoint other 
conditions such as tabes, lues, metastatic ma- 
lignancy, the arthritides, gouty diathesis, coxi- 
tis, chondrodystrophy, and trauma have been 
considered. 

In incidence, it is twice as common in females 
as in males. Persons in middle life are usually af- 
fected, there being only one reported case at an 
advanced age and several under twenty years. 
In 49 of the 79 reported cases the condition was 
unilateral. The chief complaint is that of a 
slowly progressing painful coxitis, with the de- 
velopment of a limp, the patient finally assum- 
ing a wabbly gait and ultimately finding it 
impossible to spread the limbs or to stoop. Ab- 
duction and rotation of the femur is distinctly 
limited. 

The diagnosis even in early cases may be 
made by the roentgen examination. The acetab- 
ulum projects into the pelvis as a rounded, 

globular, dome-shaped mass. The degree o 
protrusion varies from a few millimeters to 4 
or § centimeters In segere cases. As the aceta b- 
ulum migrates, it inclines upward, inward, 
and forward, so that it may project above the 
ramus of the pubis, spreading towards the 
obturator fossa and at times materially en- 
croaching upon and constricting it. In extreme 
cases, the protrusion extends up to the sacroiliac 
joint and, as a result, unilateral constriction of 
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the pelvis occurs. The inner wall of the acetab- 
ulum may be shell-like in thinness or else it 
may show as an extremely dense, eburnated 
wall. As it extends into the pelvis, a low-grade 
osteoplastic process is initiated, whereby na- 
ture splints the yielding joint by the formation 
of a dense wall on the inner aspect of the ace- 
tabulum parallel to its projecting margin. The 
external margins of the acetabulum project 
outward over the neck of the femur as irregular 
serrated vegetative formations. In the typical 
deformity, there is preservation of the integrity 
of the femoral head. This would seem to be 
a necessary prerequisite, since the femoral head 
must maintain its boring qualities. Occasion- 
ally, there may occur slight deviations from 
the general configuration of the head; thus it 
may appear mushroomed, or at other times 
slightly elongated, with a spear-like or pear-like 
shape. Bone excrescences sometimes extend 
over the femoral neck. The constricted acetabu- 
lar inlet, combined with the osteophytic pro- 


jections of the head, effectually locks the femo- 


ral head within the acetabulum. As the femur 
tollows the receding acetabulum, there appears 
to be foreshortening of its neck, a change, how- 
ever, more apparent than real. As the head of 
the femur is submerged within the acetabulum, 
the trochanters approach the lateral margins of 
the pelvis and incline posteriorly. The great 
trochanter impinges on the ileum and the lesser 
trochanter approaches the ischium; thus the 
femur cannot be rotated outward or backward. 
The arrest of the trochanters at the lateral mar- 
gins of the pelvis limits the deformity and fur- 
ther migration of the femur is impossible. The 
periosteum on the inner wall becomes ossified. 

Pomeranz reports 6 cases. He discusses the 
etiology, and concludes that it seems advisable 
to recognize two different classes of intrapel¥ic 
protrusion: an acute type probably infectious 
in origin, and a chronic type occurring in the 
course of any disease, resulting in an osteo- 
malacia of the hip joint. In the first case if the 
infection or inflammation has involved essen- 
tially or accidentally the acetabular surface of 
the hip j joint, the femoral head remains intact 
and protrusion quickly develops. If the infec- 
tion is severe and involves the head of the femur 
and the acetabulum, there is necrosis of the 
head and bony ankylosis may result before the 
deformity occurs. The second type may occur 
in polyarthritis and in general osseous diseases, 
such as syphilis, osteomalacia and Paget’s dis- 
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ease. In this instance, the lesion in the hip ts 
but an incident in the general deformity. In 
riany reported cases there is evidence of an 
arthritic process elsewhere, commonly in the 
sacroiliac joint and the spine, and | often in the 
knees, elbows and wrists. Pomeranz asks, “Is 
not the Otto pelvis an atypical but essentially 
non-specific arthritis of the hip joint?” and 
suggests that we abandon the conception of the 
specificity and individuality of this lesion.— 
R. S. Bromer. 


Cary, N. Austin, and BARNARD, LEONARD. 
Arthrokatadysis of the hip joint. F. Bone & 
Foint Surg., July, 1932, 74, 687-689. 

In 1929, V el reported a case in which the 
lesion presented a sinking-in of the acetabulum, 
resulting in limitation in movement of the hip 
joint. He suggested the name “‘arthrokatady- 
sis,’ meaning literally “subsidence of a joint,” 
and suggested that it may be a localized osteo- 
malacia. He drew attention to the fact that 
there was no narrowing of the pubic arch as 
seen in true osteomalacia. The authors present 
2 cases which they believe belong in this group. 
In the first case the roentgen examination 
showed a sinking-in of the left acetabulum into 
the pelvis, with thinning of the acetabular 
floor. The head of the femur, which was en- 
larged, was thoroughly engaged in the center 
of the acetabulum. In the second case the ex- 
amination showed a localized dislocation of the 
acetabulum and the head of the femur, much 
more marked on the left side, with the neck 
apposing the rim of the acetabulum which ac- 
counted for the limitation of motion which was 
demonstrated clinically. 

Hertzler has described a pathological condi- 
tion of the hip joint under the title, “osteo-ar- 
thritic protrusion of the acetabulum.” Cary 
and Barnard prefer the term “‘arthrokatadysis” 
as they believe it more correctly describes the 
condition.—-R. S. Bromer. 


SNODGR ASS, E. Paa disease. T Bone & 

a states a e purpose of his 
paper is: (1) to present the record of an unusual 
case of Perthes’ disease with roentgenograms; 
(2) to stress an intermediate type of deformity 
between coxa plana and the normal hip; (3) to 
call attention to the similarity of the reported 
findings in Perthes’ disease to those found in 
normal bone repair; (4) to point out a mecha- 
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nism whereby the stability in these hips is in- 
creased; (5) to discuss briefly the etiology of the 
condition. 

His study is based on 36 cases of Perthes’ 
disease, and on 6 cases which showed moderate 
flattening of the socket with or without slight 
flattening and lateral displacement of the 
epiphysis of the femoral head, but always with 
coxa valga deformity of varying degree. 

(1) The case of unusual interest is one show- 
ing changes in the femoral head while the socket 
remained constant. This case is illustrated with 
four serial roentgenograms. 

(2) The intermediate type of deformity 1s the 
type of hip which shows, in the roentgenogram, 
a rather flat socket with the femoral head and 
neck in a position of coxa valga, sometimes 
with a depression in the roof of the acetabulum 
and often with a slight lateral displacement of 
the femoral epiphysis. His 6 cases of this type 
have all been observed for at least three years 
without the development of coxa plana, al- 
though one case entered the out-patient depart- 
ment with a complaint of pain in the hip. These 
subnormal hips represent an intermediate type 
of deformity between the normal hip, on the one 
hand, and the mushroom type of coxa plana, 
on the other. A series of films containing a film 
each of a normal hip, a subnormal hip, a mush- 
room type of coxa plana, a capped type of coxa 
plana and a congenital dislocated hip arranged 
in the order named, affords an interesting study 
in acetabular variations. 

(3) Snodgrass states that he is not in har- 
mony with the view of Lippmann that the histo- 
pathologic changes in Perthes’ disease probably 
represent the result of an aseptic infarction in 
the femoral head area. On the contrary, he 1s 
impressed with the similarity of Lippmann’s 
findings to some of the reported changes in 
normal bone repair in men and animals. If the 
more recent work which has been done in bone 
repair is accepted, the theory of vascular occlu- 
sion is unnecessary in the explanation of the 
findings in Perthes’ disease as recorded by Lipp- 
mann. 

4) Ifthe view is accepted that the acetabula 
of these subnormal hips are flattened and wid- 
ened from birth, then the question arises as to 
why these hips do not commonly dislocate un- 
der the stress and strain of active childhood. In 
the development of coxa plana, the shortening 
of the neck and the straightening of the head 
and neck into a coxa valga destroy the short 
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arm of the lever—the head and neck at an angle 
of approximately 127° to the shaft of the dae 
—which with internal rotation, i$ so productiv 
of dislocation in the normal hip. There is a 
resultant increase in stability, for the joint is 
adjusted to withstand the extremes of internal 
rotation, Hexion and abduction 

(5) One of the first theories of etiology was 
the infectious, but after almost twenty vears of 
effort by careful workers no organism has been 
demonstrated consistently in this condition. 
The theory of vascular occlusion with infarc- 
tion does not carry the weight it did before the 
more recent studies in bone repair were made. 
Likewise, the rather strictly limited age inci- 
dence for the disease is not easily explained by 
infection or vascular occlusion The belief, ex- 
pressed by some, that the head flattens the 
acetabulum, disregards the screw-like action of 
the hip as ‘shown by Walmsley. He demon- 
strated that the arrangement of the fibers in the 
capsule of the joint tends to force the head with 
a screw-like motion into the socket in extension 
which is the normal weight-bearing position. 
If Walmsley’s observations are correct, one 
would expect a deepening effect on the socket 
by the femoral head, even though flattened. 

Snodgrass states that if the bone changes in 
the femoral head are assumed to be examples of 
normal bone repair in an area of injury caused 
by a flattened socket, the question of what in- 
stitutes the process still remains unanswered. 
The irritation produced by the incongruity of 
the parts might produce a local hyperemia 
which would yield a rarefaction of the femoral 
head of sufficient degree to permit a crushing 
fracture by body weight. External trauma 
might initiate the same Se: of events in a 
shorter period of time.--R. $. Bromer. 


Lapipus, Pau, W. Longitudinal fractures of 
the paella Y. Bone S Foint Surg., April, 
1932, ZZ, 35157379- 

The purpose of Lapidus in this paper is to 
call attention to longitudinal fractures of the 
patella. These fractures, although thought to be 
a great rarity are, in kis belief, rather common 
and as a rule unrecognized. Transverse frac- 
tures of the patella are common. The literature 
on longitudinal fractures is scarce. Roentgen 
rays have greatly helped in the recognition of 
the fracture. He reports 12 cases profusely il- 
lustrated with roentgenograms. Correct diag- 
nosis is important for the purpose of proper 
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treatment, especially in legal cases. The clinical 
picture is clear cut: history of injury, localized 
linear tenderness over the lateral border of the 
patella, effusion in the knee joint (usually hem- 
orrhagic}, comparatively negligible disability. 
Lapidus thinks that in the majority of his cases 
there must have been a combination of direct 
violence with the indirect action of muscular 
pull. 

It is important to remember that the usual 
routine method of roentgenography of the knee, 
anteroposterior and lateral views, does not as 
a rule show a longitudinal fracture of the pa- 
tella, largely because of the superimposed image 
of the femur over the patella in the anteropos- 
terior view. Lapidus employs a technique con- 
sisting of a series of views: anteroposterior; 
i obl aie with th e knee slightly rotated exter- 
nally about 15°, while the patient hes on his 
es with the film beneath the patella; 
oblique in certain cases with internal rotation 
of the knee; and, finally, a view made with the 
patient on his abdomen, the film placed beneath 
the lower end of the femur while the knee is 
Hexed as sharply as possible The tube in this 
last position is tilted so that the central ray 
passes parallel to the articular surface of the 
patella between itand thecondylesof the femur, 
directed upward from the leg to the thigh. This 
view may also be made with the patient kneel- 
ing on the film. The leg is flexed at the knee as 
much as possible without discomfort. The tube 
is tilted, hxing the central ray the same as in 
the previously described technique, between 
the patella and the condyles of the femur, but 
in reversed direction—from the thigh toward 
the leg. Both patellae may be taken on one film 
in the same exposure, the central ray being di- 
rected between the closely approximated knees, 
while both legs are flexed at the same angle? If 
in some cases in very recent longitudinal frac- 
ture with considerable effusion, it is difficult to 
flex the knee, aspiration of the knee joint should 
be performed before the roentgen examination. 
Lapidus recommends that in the lateral oblique 
position, the central ray be directed through 
the head of the fibula. This gives a clear pic- 
ture of the lateral part of the patella without 
superposition of the shadow of the femur. 

Congenital malformation of the patella may 
easily be mistaken for longitudinal fracture, 
and should always be considered in the differen- 
tial diagnosis. Bipartite or multipartite patellae 
are not so extremely rare. A more or less marked 
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defect over the upper outer border of the 
patella often occurs. The patella may ossify 
from two centers, the place of fusion being a 
site of lessened resistance. Trauma, causing 
separation of the fusion between the two cen- 
ters of ossification, may give the appearance 
of a patella bipartita. The location, size and 
shape of the fragments may be of some aid in 
the differentiation of longitudinal fracture from 
congenital anomalies. In most cases of such 
fracture the outer fragment is larger than in 
cases of malformation, and the line of fracture 
usually runs over the junction of the middle and 
the outer quarters in a vertical direction. The 
accessory center of ossification is smaller in the 
majority of cases, as compared with the main 
part of the patella, and is usually located over 
the outer upper part of the patellar border, the 
condition being usually bilateral and symmetri- 
cal. The history of injury associated with the 
otner findings, suggesting the traumatic nature 
of the lesion, is of importance in the difter- 
ential diagnosis. Injuries of the knee joint with 
a pre-existing congenital anomaly may some- 
times make the precise diagnosis difficult. It is 
especially important in compensation and legal 
cases, to have as a routine, the roentgenograms 
of the healthy patella for comparison. 

Therapeutic value of repeated aspiration of 
tke effusion in the knee joint is emphasized in 
these cases. Longitudinal fracture may lead to 
a quite prolonged disability if overlooked. lf 
properly recognized and treated, complete re- 
covery within six to eight weeks may be ex- 
pected. No operative treatment should be em- 
poyed.—R. S. Bromer. 


Corey, Braptey L. Echinococcus disease of 
bone; report of two cases involving the pelvic 
girdle. J. Bone © Joint Surg., July, 1932, 
44, $7 7~$9°- 

Hydatid disease of the skeletal system is an 
extremely rare bone lesion. Coley reports 2 
cases with involvement of the pelvis in each 
case, the roentgenograms being reproduced in 
the article. While relatively uncommon in the 
United States, hydatid disease has received 
intensive study in the countries where it is of 
frequent occurrence. In most countries osseous 
hydatid is considered a surgical curiosity. Of 
tie bones involved, Walker and Cummins have 
shown that the pelvic girdle is the most fre- 
quent site of invasion, although cases have 
been reported involving practically every part 
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of the skeleton. The question has been raised 
as to the probability of direct invasion from 
the pelvic peritoneum by the frequency of in- 
volvement of the bones of the pelvic girdle. 
Coexistent visceral and bone involvement is 
rare. The epiphyseal ends of the long bones 
seem to afford a site of predilection for the 
parasite, and it is now generally accepted that 
it is lodged in the bone by way of the blood 
stream. 

The development within the bone is essen- 
tially slow and free from symptoms, and it 
appears to exhibit its greatest latency in osse- 
ous tissue, Pain, as a late phenomenon, usually 
follows some complication, such as infection or 
fracture. Loucks wonders that a high per- 
centage of metastatic lesions has not been de- 
scribed for bone hydatid cysts, and in those 
cases, particularly where there has been a 
fracture, so that an opportunity has been 
afforded for the circulation of the viable ele- 
ments of the organism by way of the ruptured 
vessels. In one reported case, secondary pul- 
monary cysts followed pathological fracture 
of the ileum. 

Roentgenographic examination, according to 
Leborgne, in the early period of the disease re- 
veals one or many small cystic areas, like 
bunches of grapes, rounded, punched out, 
sharply outlined, but without the reaction of 
condensing osteitis, 1.e., without new bone 
formation at the periphery. At a later period 
when the bony enlargement is perceptible on 
palpation, alteration in the contour of the bone 
is observed, in the nature of a fusiform ex- 
pansion without any sort of new bone forma- 
tion. The bone is seen reduced to a shell under 
the periosteum which may be broken through 
spontaneously. The bony swelling has a typical, 
areolar appearance, infiltrated by large cavi- 
ties of more or less irregular contour, but dis- 
cretely outlined. The absence of bone hyper- 
plasia classifies the lesion among the rarefying 
osteopathies and rules out osteomyelitis. Bone 
syphilis or gummatous conditions are encircled 
usually with a limiting ring of new bone forma- 
tion. Central osteosarc&mata, such as round 
cell or spindle cell, usually have a different 
clinical setting. In the differentiation of von 
Recklinghausen’s disease, the rarefying areas 
have usually more clearly cut outlines in 
hydatid disease. In addition, osteitis fibrosa 
cystica usually involves other portions of the 
skeleton. Isolated bone cysts offer more diff- 
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culty in differentiation. In the 2 cases here re- 
ported, the diagnosis was net made from clini- 
cal or roentgenographic studies but from the 
pathological examination. The disease can 
simulate roentgenographically a variety of bone 
conditions. 

Intensive radiation therapy failed to check 
the disease or to alleviate the symptoms in 
Coley’s cases.--R. S. Bromer. 


DAVIDSON, ARTHUR J., and Kurrz, ARTHUR D. 

Giant-cell tumor (sarcoma?) of the astrag- 

„alus. 7. Bone & Foint Surg., April, 1932, 

74, 410-411. 

Davidson and Kurtz report a case of giant 
cell tumor of the astragalus following a trau- 
matism of the left foot and ankle. On roentgen 
examination, on admission to the hospital, a 
diagnosis of crush fracture of the posterior 
third of the astragalus was made, the astrag- 
alocalcaneal joint being obliterated in the 
area of fracture. Astragalectomy was performed 
and the roentgenographic diagnosis was con- 
firmed when the astragalus was exposed. But 
when traction was made upon the head of the 
astragalus to dislocate it outward, the entire 
bone collapsed into a number of fragments. 
Extreme thinning of the shell of the bone was 
observed, the internal structure being replaced 
by soft hemorrhagic tissue, with lighter areas 
of granulation tissue in it. Then, and then only, 
was tumor formation suspected. The laboratory 
report of the excised portions of the astragalus 
stated that the histological structure in the 
bone was that of a typical, benign giant cell 
tumor, except that in small areas there was 
more connective tissue present and fewer 
giant cells and many mitotic figures. It had 
many characteristics of a malignant lesion, and 
for this reason, it was not considered as en- 
tirely benign.—R. S. Bromer. 


Mittner, Leo J., and Wan, F. E. Giant-cell 
tumor of the os calcis. Y. Bone © Joint Surg., 
April, 1932, 74, 406—409. 

The authors report a case of giant cell tumor 
of the os calcis. This ifa rare condition. Moore, 
in a recent survey of the literature, could col- 
lect only 4 cases, to which he added 3 more, 
found in a study of 1,740 bone tumors. Roent- 
genograms showed expansion of the os calcis in 
all directions, particularly on the lateral side. 
The cortex of the bone was apparently intact. 
The surface articulating with the astragalus 
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appeared irregular and slightly absorbed. Nu- 
merous cystic spaces with intervening areas of 
condensation were seen inside the expanded 
bone. The microscopic diagnosis after operation 
was giant cell tumor with cyst formation. 

The operation performed consisted of com- 
plete removal, through a wide “V-shaped in- 
cision. The tendo achillis was lengthened and 
its lower end was fastened to the posterior- 
inferior part of the astragalus through drill 
holes in the latter. The foot was held in 45° 
plantar flexion during the tendon lengthening 
and, following closure of the wound, a long leg 
cast was applied with the ankle in the same 
position. 

Concerning the prognosis for the function of 
the foot, the authors believe that if a calcaneal 
deformity develops at a later date, correction 
may be accomp ished by posterior transplanta- 
tion of the peroneus longus and tibialis anticus 
tendons. In the event that this should fail, 
permanent stability could be obtained by 
arthrodesis of the ankle and mid-tarsal joints. 
—- -R. 8. Bromer. 


BLOOD AND LYMPH SYSTEM 
Popp L. Despre radiodiagnosticul arterio- 
sclerose! periferice in legätură cu un caz de 
dysbasia intermittens angiosclerotica Erb, 
vindecat subiectiv prin diathermie. (Roent- 
gen diagnosis of peripheral arteriosclerosis 
in connection with a case of dysbasta inter- 
mittens angiosclerotica 





JOERGES, 


Caleincation of the peripheral blood vessels 
is often observed in routine roentgenograms of 
the extremities. According to the author’s 
estimation, a diagnosis of arteriosclerosis shauld 
not be made in such instances unless there are 
other clinical symptoms present. He recently 
observed a case of calcification of the arteria 
dorsalis pedis and of the arteria tibialis posterior 
of the right lower extremity in an old diabetic 
fifty-five vears of age, who suffered from dys- 
basia intermittens angiosclerotica Erb. A die- 
tetic regimen associated with 20 seances of 
medical diathermy resulted in disappearance 
of the symptoms, the patient remaining well for 
over five years. The calcification of the periph- 
eral vessels which was observed at the original 
examination remained the same, indicating 
that the symptoms were probably due to angio- 
spasm of the smaller non-calcified vessels. The 
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Rozsa, SrepHan. 10 Jahre Strahlenbehandlung 
< des Sarkoms. (Ten vears’ radiotherapy of 

sarcoma.) Strahlentherapie, 1932, 23, 719- 

6. J Pile, 1932, £3, 719: 

From 1920 to 1930, 12g sarcomas have been 
treated by radiotherapy in the roentgen sec- 
tion of the Municipal Hospital of Stettin. The 
number of patients alive and well after five 
years is 14.6 per cent of the whole number and 
the number of three-year cures 22 per cent. 
These results are practically the same as those 
-of other authors. The treatment of sarcoma still 
remains chiefly surgical. Küttner obtained 30 
per cent permanent cures by surgery and this 
figure has not yet been equalled by radio- 
therapy. An atttempt at radiotherapy should be 
made before performing severe mutilating 
operations. 

In certain sarcomas, such as sarcoma of the 
tonsils and the nasopharynx, radiotherapy is 
apparently superior to surgerv and in gland 
sarcomas it 1s of equal value. The results are 
not bad in sarcomas of the pleura, sarcomas of 
the uterus and in postoperative recurrences in 
sarcomas of the jaw. The results have not been 
improved even with large doses and Pfahler’s 
saturation method but final judgment cannot 
vet be passed on this method.--dudréy G. 
Morgan. 


Rorro, A. H. Durch radium vernarbtes Ront- 
genkarzinom. (Roentgen carcinoma healed 
by radium treatment.) Strahlenthera pte, 1932, 
43» 7577760. 

Many roentgenologists have died of roent- 
gen carcinoma. In most cases surgery has been 
used without effect. It has generally been be- 
lieved that further irradiation would make the 
condition worse but the author says this is a 
mistaken conception. When epithelial cells be- 
come neoplastic their biology changes and they 
react to rays just like any skin cancer. In sup- 
port of this statement he describes a case of 
roentgen carcinoma in a colleague, Dr. Lucio 
A. Aravena, treated and healed by radium 
irradiation. Dr. Aravena began his work as a 
roentgenologist in 1904 when very little was 
known about protection from the rays. Soon 
a roentgen dermatitis developed which gradu- 
ally developed into ulcers. He suffered intense 
pain and finally had to give up his work and all 
use of hands. By 1928 the ulcers had become 
distinctly carcinomatous. Dr. Roffo advised 
radium treatment. Molds were made of Colum- 
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bia paste and adapted to the different fingers, 
also to enlarged ganglia at the elbow. The 
dosages for the different ulcers are given. The 
left index finger was the worst; it was ulcer- 
ated all over, was twice its normal size and the 
nail bed was transformed into a suppurating 
ulcer. It was treated by means of a plate con- 
taining 12 tubes of Io microcurie-hours each 
mounted on an apparatus of Columbia paste. 
Diameter 7 mm., filter 1.5 mm. platinum, 192 
irradiation hours; dose 23.04 me. 

Within two months the ulcers had all healed 
and now after a year they remain so.---/madrey 
G. Morgan. : 


Piccuto, CarLo. La roentgenterapia a dosi 
frazionate e protratte. (Roentgen therapy in 
protracted fractional doses.) Radiol. med., 


The author discusses the results of a year’s 
experience with protracted fractional irradia- 
tion by Coutard’s method. He finds that with 
this new technique improvement can be 
brought about in forms of tumors that were 
very little or not all affected by the previous 
methods. He discusses the biological and physi- 
cal reasons for the advantages of this method 
and emphasizes the importance of a proper 
time distribution of the dosage which gives the 
radiation an elective action on the neoplastic 
tissue and spares the normal tissue to a remark- 
able degree. The rays applied by this method 
have a great penetrating power but they are 
absorbed very little by the superficial tissues. 


danger of injuring the skin. 

Some limitations of the method are also dis- 
cussed. It cannot be applied to all forms of 
tumor for technical reasons and on account of 
its expense.—-dudrey G. Morgan. 


Fausr, Herpertr. Nachgewiesene schwere 
Schädigung des Perikards nach Rontgentie- 
fenbestrahlung der Prakordialgegend. (Se- 
vere injury of the pericardium after roentgen 
deep irradiation of the precordial region.) 


A boy of sixteen went to Professor Werner of 
Heidelberg for treatment in 1927. Roentgen 
examination showed a round tumor of the 
mediastinium for which he was given 1/10 of 
a skin erythema dose five times in the course 
of four days. Some months later he came tothe 
author. His symptoms had grown worse. On 
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the basis of another roentgenogram a diagnosis 
of mediastinal tumor was again made. He was 
given four irradiations of 30 per cent of a skin 
erythema dose over three fields, anterior, pos- 
terior and lateral at the level of the tumor; 

helds 10X15 cm., focus-skin distance 40 em. 
36 per cent depth dose, o.s mm. zinc and I 
mm. aluminum filter, half-value layer o.8 mm. 
copper. After five months he was given a 
second series of deep roentgen irradiations of 
the same kind. The tumor shadow decreased 
two fingers breadths. Re-examination in July, 
1930, showed the same findings. In March, 
1931, he was given 40 per cent of a skin ery- 
thema dose twice on back and chest. The size 
of the tumor decreased still further. In Novem- 
ber, 1931, he came back in much worse con- 
dition. The heart and mediastinal tumor were 
much enlarged and there was a heart-shaped 
figure inside the “tumor” shadow, indicating 
pericarditis. Puncture showed clear yellow 
Huid. The patient was again given 30 per cent 
of a skin erythema dose twice. His condition 
continued to grow worse. Another puncture 
did not yield any fluid but only masses of fat 
and sebaceous material such as are seen in 
dermoid cysts. A diagnosis of dermoid cyst was 
now made and operation performed but the 
patient died two hours later. Autopsy showed a 
dermoid cvst the size of a man’s fist in the right 
mediastinum and an extensive fibrinous peri- 
carditis. 

Exact roentgen diagnosis of mediastinal tera- 
toma is very dificult. If there 1s a round, 
sharply outlined shadow in the mediastinum 
which shows no pulsation and does not move 
with respiration in a young patient at about the 
age of puberty or a few years after, teratoma or 
dermoid cyst should be suspected and an at- 
tempt made to obtain material by puncture 
from which a histological diagnosis can be 
made. Audrey G. Morgan. 





Caspari, W. Die Bedeutung der unspezifischen 
Immunität für die Krebstherapie. (The im- 
portance of nonspecific immunity in cancer 
a Strahlentheyapie, 1931, 42, 899~ 
913 

h Nonspec ifc immunity can be brought about 

in various ways, best by the introduction of liv- 

ing cells into the body; the products of catab- 

olism of the cells, Pee ae the albumin 
substances bring about Immunity reactions 
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The same biological process takes place when 
the cells of malignant tumors are broken down 
spontaneously in the body. The pathological 
process itself brings about counter-reactions in 
the body. The author calls these substances 
which are produced by catabolism of the 
tumor tissue necrohormones. 

The process called nonspecific immunity 
probably consists of a direct or indirect stimu- 
lation of the reticulo-endothelial system. 

Nonspecific immunity helps in recovery from 
cancer after operation. Whenever an individual 
has a large tumor there are probably cancer 
cells scattered through the organism. They 
need not necessarily be macroscopically demon- 
strable metastases. The natural defensive forces 
of the body are stimulated to overcome these 
foci by the operation, partly by detoxication 
and probakly also partly by blood-letting. The 
author questions whether in tumor opera- 
tions it is necessary to avoid bleeding as 
thoroughly as modern surgeons generally do. 

Postoperative irradiation also helps to bring 
about nonspecific immunity. He is inclined to 
agree with those who advocate small doses. 
Too large local doses may paralyze the re- 
action of the reticulo-endothelia! system 1n- 
stead of stimulating it. Non-specific immunity 
is best stimulated by general irradiation of the 
body with small doses. The effect of irradiation 
depends on the reactive capacity of the reticulo- 
endothelial system. If it is in good condition 
and capable of reacting vigorously there will 
probably be a temporary paralysis followed by 
compensatory hypertrophy. But if it is in bad 
condition, as in cachexia, the same concen- 
tration of necrohormones will injure it still 
more, 

The author has succeeded in bringing about 
immunity in animal experiments by ligating 
the hilus of che spleen. Spleen cells are broken 
down and specific necrohormones enter the 
circulation and bring about an intense histio- 
cytic reaction. It is possible that this method 
can be used in man also. Some authors are try- 
ing the effect of heat in bringing about non- 
specific immunity. Coley has recently reported 
good results in cancer from the use of the ma- 
laria treatment introduced by Wagner-Jauregg 
for the treatment of paresis. 
nonspecific immunity are at least worthy 
further study in the treatment of cancer.— 
Audrey G. Mergan. 
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